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Any  discussion  of  information  systems  of  the  future  predicts 
dynamic  interactions  between  the  user  and  the  computer.  This 
bibliography  compiles  references,  cataloged  by  DOC  since  1953, 
that  deal  specifically  with  the  role  of  computers  in  the  infor¬ 
mation  sciences. 

The  488  unclassified  and  unlimited  references  are  divided 
into  two  volumes.  Volume  I  contains  249  references  grouped  under 
two  major  headings:  Time  Shared,  On-Line,  and  Real  Time  Systems; 
and  Computer  Components.  Volume  II  contains  239  references 
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Languages,  Computer  Processing  of  Analog  Data,  and  Computer  Proc¬ 
essing  of  Digital  Data.  These  headings  correspond  directly  with 
those  of  the  Panel  on  Information  Technology,  Committee  on  Scien¬ 
tific  and  Trchnlra!  f nfnr'mat  1  FaHavsI  rniin,~'ii  «'r.r 
Technology . 

The  references  are  arranged  in  accession  number  (AO  number) 
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are  appended  for  each  volume  to  facilitate  access  to  references. 
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TIME  SHARED,  ON-UNE  AND  REAL  TIME  SYSTEMS 


uNCLASstnf.o 


DOC  REPOftY  $CA«CH  CONr«C»t  NO*  AOQi?'* 

AD-2es> 

MAs;>ACHuserTs  inst  or  tcch  CAKa«jo«t  clcctaonk  htstens! 

LAO 

A  TJME  SHA'iINO  SYSfIM  r0«  THS  PPf*J  COH^yl^m  (U| 

IV  YArCS»JOHN  f;>l 


UNCUASSIEUD  AEPOMT 


0£$CHIf*T0«S}  *OI<ilTAt  COHfOTtRS*  ♦PROORAHHINS 
ICONf'CTCRS)  ,  SCKEOyCiNO 


A  sysrert  roR  tibc-5harin«  a 

WITH  SEVEN  TYPtiRtTtRSi  TWO 
TWO  PAPER  TAPE  REAOCRSt  ANO 


POP-1  OlOUAC  COHPOTtP 
PAPCH  tape  pUNCMESi 
fWO  CRT  PlSPLAVS* 


1 

uNccASsir ICO 


AOO)f* 


UIKLASSir  |£D 


OOC  at®Ui04RAPHt  SiAftCH  COKTHOI,  >40*  AOO^fA 


AO***!**  *iH 

THOMPSON  SAKO  nOOCONiPOfi  INC 
AN  OM-4.IH6  COHFOUNi*  CCNTCN. 

OSSCftlPTlVE  NOtEj  PINaL  «|Pt, 

uip  rftuo 

C0Wl-£N*6UfcN  0*  I 
MONITORt  RAPC  T0R*3 

UNCtASSirUO  REPORT 

SVPPLSHtNTART  NOTE*. 

pt^CRtPTURSS  1*{)ATA  FROCeSSlWfl  SYSTEMS,  DlfilTAt 
COHRUTEftSi,  (•tM4UAL  CONPUTtRS*  OATA  PROCeS£|N« 
STSTEHSJ*  PROORahNINO  «COHPUt€RS>.  MaTHIN  A  T  1 1 AL  l.O<i|C, 
COMPUTER  U041C 

lOENTirURS*  jHfOHMATION  PH0C£sStN4,  OM-LlNt 
COMPUTING, 

AN  ON-UlNt  COMPUTJNa  SYSTEM  HAS  8CEN  OEVfcUOPEO 
WHICH  ALLOAS  OjRECY  USE  OP  A  HUH  SPEED  OlcltAE 
computer  OY  mathematicians  ANO  SCIENTIST*  IN  TmEIR 
SPECIAEIZCO  PIECOS*  THIS  REPORT  DESCRIiC*  THE 
SYSTEM  IN  OITAIL  FROM  A  US£R*S  POINT  Op  VIE*»  FOR 
reference  purposes*  the  report  INCLUOES  a  I.ISTIN4  of 
AUW  CCHPUTCR  PR04RAM$  USEO  IN  THE  SYSTEM* 
lAUTHORj 


CAN04A  PARK  CAEIP 

<W) 

,  11  FES  42*11  FE«  AS* 
lOURTON  0*  I 

I  AO 


2 


UNCEASSIF  *C0 


A003T4 


uNctASsirieo 


OOC  BleLl06ftA#'HY  S£*ftCH  CONTROL,  NO*  A00^<P4 

A0‘M?0  516 

S^SJem  ueVEwOf^KEN^  COKP  SaNTA  MONICA  CALJf 
REAU*T|ME  computer  studies  Of  BAfifiAJNtNa  ftSHAVlORI 

The  Effects  or  tHACAt  uroN  banoainin^j,  luj 

5CP  63  izr  SHUft£*fi£ft/LO  H.  1 

MEEKER ,aOSERT  J»  I 
KEPT.  NOi  SPUH3  000  OJ 
contract:  SD97 

UNCLASS  If  I EO  ftCPONr 

suppeementany  noie; 

OeSCRlPTORSt  l*SOCUt  COMMUHSCATION,  PSYCHOLOGY!, 
(•flCHAVlOft,  FOREIGN  POLICY!,  ItPOLITICAL  SCJlNCe, 
EMOriONS),  operations  RtStARCH,  SIMULATION, 

COMPUTERS  {Q} 

tOENTlFieRSt  1963,  BARGAINING,  THHCAT,  INTERNATIONAL 
Relations,  hostility,  real  time  io) 

Reports  on  a  communication  game,  Jn  which  the 
computer  is  USED  A$  AN  EXPCRSMeNTAL  TOOL  POR  ON*LiNE 
ANALYSIS,  umpiring,  CONTROL  AN&  RtCOROING  OP  SUIUECT 
BEHAVIOR*  ALSO  REPORTS  CHAT  THE  COMPUTfR  IS 
programmed  TO  AID  IN  THE  COLLfCTlON  AND  ASSESSMENT  OP 

sueuECTjvc  Data  •  to  probe  suiuects*  as  to  their 
intentions  and  PERCEPTIONS  AT  CRITICAL  POINTS  IN  TMl 
DeVELOPME-'T  Of  THE  BARGAINING  PROCESS*  STATES  THA? 

These  data  should  sutplant  a  great  deal  or  the  need 

TO  SPECULATE  ABOUT  THE  PATTERNS  Of  INTENTION  ANO 
PERCEPTIONS  WHICH  PRODUCE  THE  OVERT  RESULTS  OBTAINED* 
lAUTHORI 


uNCLAssif  u;o 


AOOSti 


yMCUASSif leo 


POC  REfOKT  d|BLlO«MAfHV  SCANCM  CONTHOi.  NO*  AOO»ti 
AO-H2&  S27 

SY$TEH  DEVEUONHCNT  CORf  SANTA  HONICA  CAUlf 
A  NEfORT  ON  A  LARQE^SCALC  T|ne»SHANlN«  SYSTCH*  (U) 

NOV  42  lor  SCHNARTZfJUCES  I*  | 

NEfT*  NO*  Sn24t 

contract:  SPT7 

UNCLASStrUO  RCfOKT 

SURRLCNtNTARY  NOTCj  RAPER  PRESENTED  AT  TNE  OUITAL 
EOgiPNCNT  users  SOCIETY,  t«  NOV  42. 

descriptors;  <,«C0HPUT£RS*  PROORAHHtNO  (CONPUTERS)), 
OES16N*  INPUT-OuTPUt  OCVtCCS  '  (U) 

lOCNTtPiERSi  AN/FS<l-32t>  ITASi  TINEoSHARINO  SVSTEN  (U) 

THE  SYSTEM  OEVECOPNENT  CORPORATION,  UNDER 
ARPA  SPONSORSHIP,  HAS  OEVEWOPCD  A  TlNE*SHARtNfi 
SYSTEM  ON  THE  0-22  COMPUTER*  T|H£«SHARtN6,  IN 
THIS  CASE,  implies  SlHULtANEOUS  ACCESS  TO  THE 
COMPUTER  OY  A  WA^OE  NUHNER  Of  INDEPENDENT  uSeRS* 

THE  OOAL  OF  THE  SYSTEM  IS  TOPROVIDE  ESSENTIALUY 
INMEOIATE  RESPONSE  TO  4U£R|ES  FROM  ALU  USERS. 

USERS  HAVE  At  THEIR  OlSPOSAl  KEYaOARDS  <PR|MAR|EY 
TCEETYPEI,  DISPLAYS,  AND  OTHER  COMPUTERS.  THESE 
DEVICES  CAN  8E  OPERATED  FRON  LOCAL  |NiTHIN  SDC 
SANTA  MONICA)  OR  REMOTE  STATIONS.  THE  STSTEN 
HAS  DEEM  OPERATIONAL  SINCE  UUNE ,  1942*  IT 
PERMITS  PROORAH  PRODUCTION  aND  OCIUOOINO, 
EXPERIMENTATION  «|Tn  hOHAN  SUtUECTS,  RAPID  ON>LlNE 
prooramminq  and  computation,  and  other  functions 

WHICH  CAN  eCNEFIT  FROM  CONf UTER-KUNAN  |NYeR2cT|DN, 

THIS  PAPER  DISCUSSES  THE  SYStEH  AS  IT  APPEARS  TO 
THE  USER,  the  OENCRAL  OESION'OP  THE  SYSTEM,  AND 
RELATES  SOME  OF  THE  EXPERIENCE  HAD  IN  US|N6  :HE 
SYSTEM.  (AUTHOR)  (U) 


UNCLASSIPIED 


A00294 


uNCLAssineo 


OOC  REPORT  BtBUiOaRAPHY  SEARCH  CONTROL  NO*  A003«« 
A0-R62  1S8 

CENTER^*^^^^^*  CAHBRIPCI  COHPUTATION 

T I HE-SHAR I  NO  ON  A  HULTICONSOLC  COMPUTER*  |U> 

mar  23P  SAMUEL , ARTHUR  L»  » 

REPT.  no.  HAC-TR-i; 

contract;  NONRRioaoi 

<JNCLAS$1P|£0  REPORT 

supplcmentart  note; 

descriptors;  (•oioital  computers*  time;*  (♦tine. 

SCHEOULINO)*  RCViCNS*  SCHEOULInq*  COSTS*  CONTROL 
systems.  PROORAHMINO  <C0«PUTERS.*  PROOMMSlUa 
CANQUA^CS  y 

fOENTiriERS;  MAC  PROJECT*  TJHE-SHARlNe  iu| 

HISTORICAL  REVJER  AND  A  DESCRIPTION 

OP  THE  Three  basic  types  of  Tihe*sharino  systems*  the 

THP^'I^r  TIME^SMARINO  SYSTEM  AS  EXEMPLlPIED  BT 

CTSS  SYSTEM  IS  DESCRIBED  IN 

THE^SYSTEM^LOOKriS  ATTENTION  TO  THE  «AT 

THE  SYSTEM  LOOKS  TO  TmE  USER*  UUThoR)  (U| 
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UNCLASSIP ;eo 


AOOSfA 


UNCUA$$1FUP 


OOC  REPORT  BIBLIOORAPHY  SEARCH  CONTROL  NO*  A003T* 
A0»N70  ns 

MASSACHUSETTS  |NST  OF  TECH  CANRRIOAE 

AN  ANALTSiS  Of  TiHC»SHARCO  COMPUTER  SYSTEMS*  tUf 

OeSCRiPTlYE  NOTEt  OOCTONaL  THESIS,  2t  DEC  *R*H  PKe  At, 
JUN  AS  )7«P  SCHERRtALLAN  L« t 

REPT*  NO*  HAC-TR«ii  (THESIS) 

CONTRACT)  NONRYIO^OI 
PROUt  NROHE  lit 

UNCLASSlFtED  REPORT 


DESCRIPTORS)  <*COHPUTERSi  SCHCDUDNEI, 
operation,  simulation,  MATHEMATICAL  MODELS* 

STATISTICAL  PROcCSSCS*  MATHEMATICAL  PREDICTION, 
PRO«RAMMtN«(C0MPUTERS) ,  REAL  TIME  (U| 

lOCNTIFIERSI  MAC  PROJECT,  THESIS  (Ut 

SOME  OF  THE  ASPECTS  OF  THE  OPERATION  OF  T|ME^ 

SHARED  *  interact i VC  COMPUTER  SYSTEMS  ARE  ANALYZED, 

THE  CHPHAStS  IS  ON  THE  REACTION  OF  HARORARC ‘ SYSTEMS 
TO  THE  OEMANOS  THAT  ITS  USERS  HARE  UPON  IT*  SIMPLY 
stated,  the  PRODLEN  1$  TO  characterize  BOTH  TIME- 
SHARED  SYSTEMS  AND  THE|R  USERS  |M  ORDER  TO  it  ABLE  TO 
PREOICT  THE  PCRFORHANCE  OF  THE  TNQ  OPERAT|N« 
rOBETHCR*  PORttONS  OF  THIS  PRO»LEM  INCLUDE  tHE 
SPECIFICATION  and  HEASUREMENt  OF  USER 
characteristics*  the  OCVCLOPRENT  and  VERIFICATION  OF 
BOTH  simulation  AHO  MATHEMATICAL  MOOEI.S  FOR'TlME- 
shared  SYSTEMS*  AMO  THE  SFECIF|CAT|ON  AMD  MEASUREMENT 
OF  FERFORNANCE  MATRICS  FOR  SUCH  SYSTEMS*  ThE  OSER 

ano  some  of  The  performance  measurements  BERE  made  on 

PROJECT  MAC’S  COMPATIBLE  TIMC-SHARINB 

SYSTEM  (CTSSI*  (AUTkOR)  tU) 
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UNCLASSIFIED 


AOOSt* 


UNCLASSir  ICO 


opt  RtPO^T  SEARCH  CONTROC  NO»  A003»* 


AD-M7R  019 

MASSACHUSETTS  INST  OF  TECH  CAHBRIOaC 
CAtCUtAlOI  AN  0N-U1NC  STSTCH  FOR  AL8CIRAIC 

confutation  and  analysis* 
descriptive  note:  naster*s  thesis* 

SEP  «S  S3P  NANTHAN»NArCR  ELlHU  I 

RCPT*  NO*  MAC-TR-20 


CONTRACT!  N0NRH|020t 
PROJ!  NRONR  IRt 


(U> 


UNCLASSIFIED  REPORT 


descriptors:  < •prograhminc < computers i , 

DIGITAL  COMPUTERS!,  REAL  TINE,  SCMCDULIN®, 

ALGEBNA,  PROSRAHNING  LANGUAGES,  COMPUTER 

logic  ^  ^ 

identifiers:  calculaio*  time-sharing  ststehs* 

MAC  PROJECT,  OPS,  on-line  COMPUTER  SYSTEMS  (U| 

OPS  IS  an  on-line  SYSTEM  DEVELOPED  AT  PROJECT 
MAC.  the  present  work  PROVIDES  A  PORERFUL  AND 
SIMPLE  RAY  TO  PERFORM  NUMERICAL  MANIPULATIONS  AND 
calculations  RIThIN  ops.  THE  PROGRAM  PACKAGE  IS 
CALLED  CALCULAIO,  ANO  PROVIDES  A  METHOD  OF 
EXECUTING  ALGEBRAIC  ASSIGNMENT  STATEMENTS,  OF  RHICH 
MAO  ANO  fortran  ASSIGNMENTS  ARB  A  SUBSET,  RHCN 
THIS  ASSIGNMENT-STATCHENT  ABlLITT  IS  COUPLED  *ITM 
OTHER  features  OF  THE  OPS  SYSTEM,  MOST  OF  THE 
ability  of  a  compiler  language  is  PROVIDED, 

BECAUSE  TH£  programs  RRITTEN  IN  OPS  ARE  BKCCUTCD 
INTERPRETIVELY,  OPS-S  PROGRAMS  CAN  BE  CHANGED  AND 
re-run  immediately,  RITHOUt  BEING  RECOMPILED*  THE 
APPLICATIONS  OF  CALCULAIO  TO  THE  ANALYSIS  OF  A 
ROUNO-ROBIN  SCHEDULING  MODEL  AND  TO  A  PR0CES5*C0NTR0L 
PROBLEM  ARE  DISCUSSED,  'NO  CONCLUSIONS  ARE  ORARN 
regarding  the  SUITABILITY  OF  RUNNING  COMPUTATIONAL 
PMOGRANS  in  AN  INTERPRETIVE  MODE.  (AUTHOR)  (U) 
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UNCLASSIFIED 


AOOStG 


uNCkASSiruo 

ODC  RCPOf^T  eieliaSRAPHY  5£AftCH  CONTffOl,  NO*  AOOdfA 

A0-H74  *t«i3  S«/J  V/2 

MASSACHUSETTS  |NST  OP  TECH  CAHSMiOCE  OCrv  OP 
H£TAltUM<iV 

HAP*  A  SYSTEM  POA  ON*>CINe  HaTHCMATICAI.  ANAI<VS>S* 
DCSCRtPYlON  OP  THE  UAN«UA«E  AND  INSTAcCT|ON  N.  NUAL»  iU) 
UAN  44  lOMP  KAPkON  ,AOV  (STNONO  iSTCPHCn 

iSRACKCTtt JOHN  t 
REPT*  NO*  MAC-TR-JN 

contract;  nonr«4|u;((oi  ; 

PRQUI  NR>OHa«*)«T 

UNCLASStPlEO  REPORT 


descriptors:  (»COMPUTCRSt  hathehatical 

ANACYStSti  HAN-hACHINE  SVSTCH^i*  NUMERICAL 
ANALYSIS*  instruction  MANUALS  lUI 

IDENTIPIERSI  HAC  PROJECT^  0N»L|NC  MATHEMATICAL 
ANALYSIS  IMAPI  '  (U| 


A  SYSTEM  POR  ON-LINE  MATHEMATICAL  ANALYSIS*  CALLED 
MaPi  has  seen  OCNELOPED  POR  USE  RtTNIN  THE  H*l*t* 
compatible  time  SHARINB  SYSTEM*  TAKINfi 
AO«*MT*6C  OP  THE  YARIED  USCRpMACHINE  INTERACTIONS 
WHICH  ARE  r'tSSIBLE*  MAP  PROVIDES  A  PACILITY'POR 
HANOLINaCOMPwfX  analyses*  DATA  INPUT  AND 
PNESENTATtON  Op  f^t'SULTS  WITHOUT  RCQU|R|N4  ANY 
COMPUTER  PRO«RaMM|N«  »Y  THE  USER*  THIS  REPORT  |S  a 
OCSCRIPTION  OP  THE  LAN0UA4E  AND  A  SELr<*TEACHlN6 ‘ USeR 
manual  I  IT  DOCS  NOT  OES^RUE  THE  TECHNIOUES  USEO'TD 
IMPLEMENT  THE  SYSTEM*  WHEN  OIVEN  INCOMPLETE 
RCOUESTS*  THE  SYSTEM  WILL  PROVIDE  INSTRUCTIONS 
RCOAROiN«  THE  USE  RP  ITS  PROCEDURES  AND  WILL  ASK  POR 
ALL  the  PARANETERS*  VALUES  AND  OPTION  DECISIONS  WHICH 
MAY  BE  RCOUIRED*  IP  THE  REOUESTS  ARE  CORRECT  AND 
SL'PPICICNTLY  detailed*  THE  COHPUTER  WILL  PROCEEO 
directly  TO  the  calculations  and*  ON  CONMANP*  PRESENT 
THE  RESULTS  IN  ORA*>HICAL  OR  TYPEWRITTEN  PORN* 

PROVISIONS  HAVE  ALSO  BEEN  INCLUDED  TO  ALLOW  THE 
EXPANSION  AND  PSRSONALUATtON  OP  THE  SYSTEM  iN 

whatever  manner  is  desired  bt  individual  users* 

lAUTHORI  lU) 


UNCLASSIPIED 


AOOAf A 


UNCtASSjPJEO 


UDC  REPORT  BIBLIOGRAPHY  SEARCH  CONTROL  NO.  AOOifA 
AO-601  AH9 

IIT  research  INST  CHICAGO  ILL 
A  STUDY  or  DIGITAL  COMPUTERS  TOR  A  REAL 
simulation  RESEARCH  SYSTEM. 

DESCRIPTIVE  NOTE!  REPT.  POR  I  MAY-30  UUN 
MAY  BN  IMP  ANDRESEN.KENNETH 

ETf  ING.OUNCAN  I 
RCPT.  NO.  HA003  Z  REV. 
contract:  AF33  A57  11007  .PROU* 

pftoj:  task 

«ONIT0R|  AMRL  TORAN  22 

UNCLASSiriEP  REPORT 

supplementary  note: 

descriptors:  (•digital  computers,  flight  StHULArORS)| 

(•FLiGHT  SIMULATORS.  DIGITAL  COMPUTERS),  (•REAL  TIME, 
training  DEVICES),  SIHULATIDN,  SPECIAL  PURPOSE 

computers,  ANALOG-TO-DICITAL  converters,  MULTIPLEX) 

0161 tal-to-analoy  converters,  time-interval  counters* 
SYSTEMS  engineering,  CONTROL  SEQUENCES  (U) 

identifiers:  UDOFT#  PB»RS0  COHPUTER,  SOS  fSO 

COMPUTER,  FIDO  AIRCRAFT,  EROS  SIMULATION  (U) 

IN  The  stuot  phase  of  the  project  to  provide  a 
GENERAL  PURPOSE  LABORaTORT  FACILITY  FOR  USE  IN 
research  in  training  SIMULATION  TECHNIQUES,  DIGITAL 
COMPUTER  SYSTEMS  AND  INTERFACE  EQUIPMENTS  MERE 
evaluated  for  the  APPLICATION,  CRITERIA  FOR  THE 
SYSTEM  EVALUATION  RERE  OBTAINED  FROM  PREVIOUS 
STUDIES,  INVOLVING  THE  FIQOA  AIRCRAFT  aND  EROS 
vehicle  FLIGHT  SIMULATIONS  USING  THE  UDOFT  COMPUTER 

Facility,  requirements  for  the  computer  hinge  on  a 

REAL  ON  A  REAL  VlMC  OPERATING  CAPABILITY  AMICH 
STRESSES  HIGH  COMPUTATION  RaTES.  SIGNIFICANT 
CHARACTERISTICS  INCLUDE!  il)  AN  OPERATING  RATE 
In  excess  of  75,000  INSTRUCTIONS  PER  SECOND  ON  FLIGHT 
SIMULATION  problems.  (2)  A  MEMORY  CAPACITY  OF 
AT  LEAST  $,000  WORDS,  (3)  A  COMPUTER  WORD 
LENGTH  OF  AT  LEAST  2R  BITS,  AND  ( N)  AT  LEAST 
THREE  INDEX  NCGlSTCRS.  YhE  HCSULT  OF  THE  STUDY 
PHASE  IS  A  RECOMMENDATION  OF  ThE  PACKARD  BELL  RWO 
AS  The  central  computer  of  the  SIMULATION  SY$Ti,;Mi  AND 
AS  AN  alternative,  a  recommendation  of  the  FaSyER 

SOS  9300  COMPUTER  IS  MADE  PROVIDED  |T$  HIGHER  COST 
AND  LATER  OElIVCRY  TIME  ARE  ACCEPTABLE.  THE 
RECOMMENDED  INTERFACE  EQUIPMENT  WILL  INCLUDE  X 

multiplexed  analog-to-digital  conversion  subsystem 

CAPABLE  OF  digitizing  32  INPUT  CHANNELS  TO  12  BITS  AT 
A  RATE  IN  EXCESS  OF  35,000  CONVERSIONS  PER  SECOND*  A 
Dual  resolution  OIGITAlTO-ANAlOG  conversion  system  (U) 
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unclassified  AOOSfi 
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IU) 

W*  I 


I 

I 

uNciASSirteo  | 

DOC  REPORT  OltUIOaRAPHY  SPaRCH  CONTROU  NO*  AOO)f«  f 

- 

AD-AOO 

Rand  corf  Santa  monka  calip 

JOSSt  A  veSi«NcR*S  VIEW  or  an  (XPERiNENrAC  ON-UlNC 
C0HPMTIN4  SYSTEM,  (U| 

AU6  4H  )4P  $HAi,4*  C»  t 

REPt*  NO*  P*2f2» 


ONCUASSiriEO  REPORT 

SUPPUEHCNTaRV  note*  this  paper  RAS  PREPaRCO  (*0R 
PRCSENTATiON  AT  THE  |f«H  PALI.  OOINT  COMPUTER" 
CONP^CMCE,  SPONSORED  RY  THE  AMERICAN  FEDERATION  Op 
InPORNATION  PROCESSINO  SOCIETIES.  SAN  PRANCiSCO. 
2T*2r  OCT  *1. 


OESCRIPTORS;  (*SPCCtAi.  PURPOSE  COMPUTERS,  DATA 
PROCESSINtt  SYSTEMS)*  (•DATA  PROcESSInO  SYSTEMS,  INPuT«> 
OUTPUT  OEVIcESi,  TYPEWRITERS,  COMMUNICATION  SYSTEMS,' 
COMPUTER  STORA«C  DCytCCSi  PR0RRANMIN6  LANftUA^ES  '  (U) 

IDCNTIPIERSt  TINE  SNARIN6  (COMPUTERS),  JOSS ' I UOMNN I  AC 
OPEN-SHOP  SYSTEM)  10) 

UOSS  UOHNNIAC  OPEN-SHOP  SYSTEH)  |S  AN 
CXPCRIMENTAL  ON-UINE,  TIMC-SMAREO  COHPUTINO  SERVICE* 

IT  IS  IN^AILY  US_C  tY  STAPP  HENOCRS  Op  THE  RaNO 
CORPORATION  FOR  THE  SOCUTION  OP  SHALE  NUMERICAL 
PRORlEMS*  the  USERS  COMPOSE  STORED  PMORRAMS  ANP 
INTERACT  WITH  JOSS  THROUQH  RENOTE  TYPEWRITER 
CONSOLES  RY  US|NR  A  $IN4lC,  HIRH-LEVCL  LANRUASE* 

THE  SYSTEH  IS  pCSCRIRCO  W|Th  ENPHASIS  ON  ThOse 
FEATURES  WHICH  HAVE  LED  USERS  TO  ACCEPT  IT  AS  A 
CONVENIENT  NEW  TOOL*  JOSS  PROVIDES  USE  OP  PAHILIAR 
TYPEWRITERS,  EXACT  INPUT/OUTPUT*  DECIMAL  ARITHMETIC, 
HIRH-LCVCL  ALRERRAtC  LANRUARE  WITH  ENRLISH 
punctuation  rules,  easy  HOOlPiCAttON  AND  REPAIR  Op 
PRORRAHS.  AND  REPORT-DUAL  I  TV  FORMATTED  OUTPUT* 

IAUTHOR)  ’  (U) 
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CONTRACT!  N0NRHi02  0|  «RANT  ,0A  ARC  i>3|  12HAISS 
MQNiTuki  AROO  ,  TAS  S7 

unclassified  report 

supplementary  note:  report  on  fundamental 
INVEST I4AT ions  IN  METHOOS  OF  OPERATIONS  RESEARCH* 

REPT.  ON  PROU,  MAC* 

OCSCRIPTORS:  (*COMPUTERS*  SCHEDULING),  ( «SCHEDUL I  NO , 

COMPUTERS),  REAL  TIME,  TIME  STUDIES,  OPERATIONS 
RESEARCH,  MANAGEMENT  CNGINCCRING*  MATMEMATICAL 

analysis  IU) 

lOENTiFiCRSI  ROUND  ROSIN  SYSTEM*  DYNAMIC  PRIORITY 
MULTIPLELEVEL  SYSTEM  (U) 

Two  IHPOITANT  and  POPULAR  T|MC>$HAR|NG  SYSTEMS  NCRC 
ANALYSED  FOR  THE  EXPECTED  RAITS  OF  REQUESTS*  THESE 
RERE  THE  ROUNO-ROOIN  AND  THE  D VNAM I C*PR I  OR  I T Y 
HULT|PLE*LeVCL  SYSTEMS.  THE  ROUND**R09|N  IS 
VERY  complex  in  all  ITS  GENERALITY,  HOReVCR  WITH  THE 
AID  OF  A  realistic  SIMPLIFYING  ASSUMPTION  THE  DESIRED 
expected  waits  were  calculated,  the  ROUND^ROelN 
under  worst  conditions  (|,e*  ’full  load’i  was 

ANAirSED  RIGOROUSLY,  THE  DYNAMtC'PRIORI TV 
MULTIPLELEVEL  SYSTEM  CONSIDERED  W*S  SLIGHTLY 
DIFFERENT  FROM  THE  ONE  IMPLEMENTED  #Y  PROF, 

COROATO  OF  M*  I,  T*  HERE  AGAIN  RESULTS  WERE 
complex  in  general,  aUT  WERE  DERIVED  GENERALLY 
NEVERTMELCSS,  SPECIALIZATION  OF  THESE  RESULTS 
SHOULD  SIMPLIFY  THEM  SOMEWHAT,  (AUTMORI  (Ul 
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LAO 

PESION  OF  A  SPECIAL  PURPOSE  OUITAL  SYSTEM*  lUT 

descriptive  NOTCI  MaSTER*S  THtSISi 

JAN  sa  (OOP  GREEN » ALAN  |  RN|N  i 

REPT.  NO. 

contract;  afor  ars  r 

PROjl  52  126 

UNCLASSlFttO  report 
supplementary  NOTE! 

descriptors;  <*0I4ITAL  computers,  DIPPERENTJaL 
ERUATlONSIt  <*D|PPCH£nT  I AE  EQUATIONS*  OiaiTAL 
COMPUTERS)*  SIMULTANEOUS  EOUaTIONS,  LINEaR  SYSTEMS, 
Integration,  taylor*s  series,  humericai  analysis, 
equations,  POnCTIONS,  PRO«RAMM1u«  ICOMPUTCRS),  meal 
TIME,  digital  systems.  ERRORS,  DESIGN  (U) 


DESIGN  SPCCIPICAT IONS  aMC  DEVELOPED  fOM  A  SPECIAL 
PURPOSE  digital  SYSTEM  REQUIRED  TO  PERFORM  A  REAL 
TIME  SOLUTION  OF  THREE  SIMULTANEOUS  PlMST  ORDER 
linear  differential  EQUATIONS  WITH  TIME  VARYING 
COEFFICIENTS.  THE  NUMERICAL  INTEGRATION  PROCEDURE 
FOLLOWED  IS  BASED  ON  TAYLOR  SERIES  EXPANSIONS  OF 
THE  VARtABLCS  TO  BE  INTEGRATED*  A  PROGRAM  OF 
TYPICAL  COMPUTER  INSTRUCTIONS  |5  PROPOSED  FOR  THE 

Solution,  an  error  analysis  is  performed  to 

OtTERMlNt  THE  PARAMETERS  NECESSARY  TO  CHARACTERIZE 
completely  the  numerical  SOLUTION  AND  THE  COMPUTER. 
IT  IS  found  that  a  real  time  solution  can  BE 


rR  v  '  «  T  V.  M 


ttSnS  IS  KEPT 


the  TAYtOR  SERIES  EXPANSIONS.  THIS  {$  PEaSIDLE 
IF  THE  INPUT  data  ARE  SUFFICIENTLY  ACCURATE* 


•  *1 
*" 
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STUT^tCS  10) 

A  ReAL-TIHC  SYSrCH  RROVtOCS  INHfOlATt  ACCESS  TO 
IKfORNATiON  SlQRiO  |N  YNC  CORPUTCR  OY  ORCRATINO 
RERSONNCL  THROOHHOUT  the  OROANUATION*  THI  fwRROSE 

or  this  thesis  is  to  analtee  existino  and  rRorosco 

RCAi.«fiHC  inventory  CONTROL  SYSTEMS  IN  ORpcR  TO' 
OCTERNINE  the  aPVARTaOEI  ANP  OISAPVANTAOES  Of  THIS 
NEW  NANAOEHENT  TECHNIOUE*  ALTHOOHH  REAL*r{Ne 
INVENTORY  CONTROL  SYSTEMS  ARi  STILL  IN  TCHE' 
OEVELORHINTaL  STAOE*  an  examination  or  THE 
INRUCATIONS  Of  THESE  REAL-TINE  STSTEHS  SHOULP 
RROVIOE  AN  INSlCHT  INTO  THE  POSS IS IL I T lES  fOR  WiOE 
SPREAD  USE  or  HEAL-TIHC  SYSTEMS  FOR  INVENTORY  CONTROL 
AND  rOR  OTHER  pUSINESS  APRltCATiONS*  10) 


ONCLASStriEO 


AOOJtA 


UNCUASStr  tco 


DOC  RtIPOHT  BieLiOGKAfHt  SEARCH  CONTROL  NO.  A003«i 
AO-AC«  boo 

HaS5aCHUSCTT5  INST  Of  TtCH  CAHe^lOOC 

PNOORaM  STRUCTURt  IN  A  HUI.T  I 'ACCESS  COMfOTCRj  |0> 

«N  UP  PENNiSiJ*  9*  I 
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UNCUASSIflEO  RCPON7 

SUPPUEMENTART  NOTE}  RCPT.  ON  PROJECT  HAC. 

DESCRIPTORS}  t •PROOft ANN INO  ICOMPUfERSl,  MUCTIPtt 

OPERATION} ♦  data  PROCESSING  SVSTENSi  COMPUTER  STORAGE 
DEVICES,  OYNAMtCS*  SCHEOULING,  COMPILERS,  OUttAL 
computers  (U< 

•OENTIf lERSt  HAC  PROJECT,  HuLT|»ACCtS$  COMPUTERS  <U) 

A  MULTI'ACCCSS  COMPUTER  IMACI  SYSTEM  CONSISTS  Of 
PROCESSING  UNITS  AND  DIRECTLY  aOPRESSaRLE  HA|N  MEMORY 
IN  RHICM  PROCEDURE  INfORHATION  IS  iNtERPHETCD  AS 
SEOUENCtS  Of  OPERATIONS  ON  DATA,  A  SYSTEM  Of  TERMINAL 
DEVICES  THROUGH  WHICH  USERS  HAY  COMMUNICATE  NtTH 
PROCEDURES  OPERATING  fOR  THEM,  AND  NASS  IlCHORT  WHERE 
PROCEDURES  AND  DATA  MAY  »E  HELD  WHEN  NOT  REOUIRCD  fOR 
immediate  RlfERCNCE,  ONE  fUNDAHENTAL  ATTRACTION  Of 
The  mac  concept  is  the  increased  PROOUCTIVITT  Of 

’COMPUTER  CATALYECD  RESEARCH*  THAT  RESULTS  PROM  CLOSE 
HAN*MACH|NE  INTERACTION*  ANOTHER  ATTRACTION  IS 
WEALTH  Of  DATA  AND  PROCEDURES  THAT  ARC  ACCCSStlLC  TO 
A  LARGE  USER  COMMUNITY  THROUGH  THE  fiLt  MEMORY  OP  A 
M»C  system. 
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UNCCASSir ICO  REPORT 

supplementary  notei  rept.  on  project  mac* 

descriptors:  UPROORAMNINS  <C0MPUTERS),  multiple 

OPERATION)*  HCOHPuTERSi  STSTEMS  CN62 NEER ) NS F * 

computer  STORaSE  devices*  OCSlSN  (U) 

identifiers:  time  smarins  icomputersi*  Mac 

PROJECT  (U» 

RELOCATION  EXAMPLES  ANO  SOLUTIONS  RERC  ELAUONATED 
IN  CONSIOERAOLE  detail  to  expose  THE  READER  TO  THE 
difficulties  ENCOUNTERED  WITH  CONTCHPORaRY  HACHINC$ 

RHEN  multiple  user  MULT |PLE«^ROC£5SOR  SYSTEMS  aRI 
CONStOCREO*  The  F'ACT  THAT  EACH  PRQSRAM  MAY  PERFORM 
unexpectedly*  even  to  the  user*  demands  tHAt  RUNN.NS 
PROSRAMS  8E  able  to  be  moved  as  well  as  to  4R0W  ANO 
TO  SHRINK*  AS  man-machine  INTERACTION  BECOMES 
FASTER*  EACH  PROSRAM  TASK  BECOMES  MORE  INTIMATELY 
CONNECTEO  WITH  SECONOART  STORaSC  ANO  WITH  COMMON 

subprosrahsi  Thus  effective  multiprosrammins  is 

ESSENTIAL  FOR  EFFICIENT  USE  OF  A  MULTIPLE  ACCESS 
COMPUTER  SYSTEM*  '  lAUTHORI  '  (Ul 
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rOR  PUBLIC  AOMINlSTRATtON  ON  17  APR  AN. 

descriptors:  (•INPORMATION  RETRIEVALi  MANAOEKE'ir 

ENGINEERINQI  ,  <*MANA«eNENT  CN6|NECR|N«»  iNPORHA  MON 
RETRIEVAL)  »  DIOITAL  COMPUTERS*  DATA  PROCCSSINS 
SrSTENS*  PR06RAMMIN6  ICOMPUTCRSI*  OPERATIONS  RCSCARCNi 

government  employees*  police  (U) 

The  material  contained  in  this  paper  NAS  PRESENTED 
DURING  A  panel  DISCUSSION  AT  THE  I9AR  NATIONAl. 

CONFERENCE  OF  THE  AMERICAN  SOCIETY  POR  PUBLIC 
ADMINISTRATION  ON  APRIL  17*  lOAR*  THIS  NRITTCN 
version  is  TO  BE  PUBLISHED  IN  THE  PROCEEDINGS  OP  THAT 
conference.  IT  CONTAINS  A  BRIEF  SUMMARY  Of  SOME 
NEW  advancements  IN  COMPUTER  SYSTEM  TECHNOLOGY  AND 
THEIK  implications  for  public  administration*  THE 
NEN  TECHNIQUES  ARE  DESCRIBED  IN  TERMS  OP  MON  THEY 
relate  TO  THREE  BASIC  CATEGORIES  OP  INPORMATIQN 
PROCESSING  TASKS.  AN  EXAMPLE  OP  ONE  ADVANCED 
application  in  the  LOS  ANGELES  POLICE 
OEPARTMENr  IS  THEN  GIVEN.  THE  PAPER  CONCLUDES 
WITH  A  DISCUSSION  OP  SOME  BROAD  IMPLICATIONS  POR  THE 
PUBLIC  administrator*  (AUTHORl  (U) 
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OF  lARfiCoSCALE  SOCIAL  SYSTENS*  SF0N50RE0  0Y  twC 
WOIMT  CENTER  FOR  CRSAN  STUDIES  OF  THE 
HASSACHUSETTS  InST*  Of  TECH*  AND  HARVARD  UNtV* 

CAHtRtOSE*  NASS.,' l0-2i  OCt  00*  SEC  ALSO  AD*0ON 
40 1 . 

DESCRIFTORSl  (•COHFUTCRS,  SIHUlaTION!,  SFCCIAL 
FWRFOSE  COHFUTCRS*  OPERATIONS  RESEARCH*  DATA 
FROCeSSINO  SYSTCNS*  SCIENTIFIC  RESEARCH  (U» 

lOENTIFIERSt  NaC  FROUECT,  0F$«*2,  T|N£*>SHAR|N6 
FROERANHINS  SYSTENS,  0N*ClNC  SYSTCNS  (U) 

COHPUTER  SINULATION  IS  A  COOFERATIVE  VENTURE 
0CTWCCN  NESEARCHER  AND  iNFORNAfiON  FROCESSqE,  |UT  tHE 
PROCESSOR'S  role  CUSTOHARILT  DCtilNS  TOO  LATE*  THE 
researcher  CAN  AENEFIT  SUSSTANTIALLT  0T  SRINSINE  THE 
CONFUTER  UP  INTO  THE  EaNlICR,  CREATIVE  PHASES  OF  TNE 
SINULATION  PROCESS*  AN  ON-LINE  CONFUTER  STSTEN  TnaT 
NAKES  this  FOSSIOLE  1$  OESCRIOCO*  THE  OPS  S?STEN 
IS  0FEN«ENDED  aNO  nodular  in  a  VERY  funoancNTal 
SENSE*  THE  USER  CAN  AOO  H|S  0«N  FARTS  OVEN  a' 

PERIOD  Of  Days  or  honths  as  he  increases  HIS 

MNOERSTANOiNO  OF  HIS  FRO0LEK*  THE  OPS  SVSTEN  |$ 

relatively  free  of  rules  and  fornats*  the  user 

CREATES  HIS  0«N  LAN6UA0E  ANO  HIS  OWN  CONVENTIONS* 

HE  has  the  RIOCST  LATITUDE  TO  CKFRCSS  HIS  fNoSLEN 
IN  ITS  NATURAL  TERNS  AND  TO  RE  INVENTIVE* 

6RAOUALLV  HIS  SYSTEM  TAKES  ON  aN  INOIVIOUaL 
CHARACTER  AFFROFRIATC  TO  THE  PURPOSE  IT  IS  TO  SERyc* 

THE  USER  CAN  CREATE  HIS  ORN  SV^SOLS  AND  HIS'ORN 
NAPPIN0  OF  COHPON  STORAGE  RY  HCANS  OF  STANDARD 
operators*  HC  can  also  create  his  ORN  operators 
ANO  ADD  TNEK  WITHOUT  UNIT  TO  THE  SiT  Of  STANDARD 
operators  supplied  TO  HIH*  OPERATORS  ARC 
functional  SUSROUTINES  PROrRAHHCD  IN  ANT  LANGUAGE 
that  the  COHPUTER  CAN  cOHPILC,  SUCH  AS  FORTRAN,  HaD, 

OR  PAP*  OPS>2  provides  THE  USER  RITh  A  SIHPLC 
NECHANtSH  FOR  CONFOUNDING  OPERATORS  OR  CREATING  K- 

op*s*  A  K'OP  tasce  in  conhon  storage  has  onC 

LINE  FOR  Each  CPCRATOR  in  the  concatenation' of  (U) 
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(•special  purpose  computers,  multiple  OPERATION), 
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TIME,  PROCtKANNINO  (COMPUTERS)  •  PR06RAMNINO  LANRUASES, 

Data  proc£s$,in«  systems,  data  transmission  systems, 

SYSTEMS  CNRINCERINO  |U) 

lOENTlPIERSl  MAC  PROJECT,  ISM.TOSR,  HAN*NACHtNC 
SYSTEMS,  f|MC»$HAR|N<  PROERAMMINE  SYSTEMS,  PpP»| 

COMPUTER  ' 

The  notion  op  machinc^aioed  cosnition  implies  an 
intimate  collaboration  between  a  HUHAN  USER  AND  A 

COMPUTER  IN  A  REAL-T|MC  OIALOQUE  ON  TmE  SOLUTION  OP  A 
PROBLEM,  IN  WHICH  TMC  TWO  PARTIES  CONTRIBUTE  THEIR 
BEST  capabilities*  IN  ORDER  POR  TM|S  INTIMATE' 
COLLABORATION  TO  BE  POSSIBLE,  A  COr >UTCR  SYSTEM  IS 
NEEDED  That  CAN  5£SV£  SIMULTANEOUSLY  A  LAROE  NUMBER 
OF  PEOPLE*  AND  THAT  IS  EASILY  ACCESSIBLE  TO  THEH* 
both  physically  and  intellectually.  The  present 
hac  SYSTCM  is  a  FIRST  STEP  TOWARD  THIS  «OAL* 

the  purpose  of  This  paper  is  to  present  a  brief 

DESCRIPTION  op  THE  CURRENT  SYSTEM,  TO  REPORT  ON  THE 
eXPERIENCe  CAINEO  PNOM  ITS  OPERATION,  AND  TO  INDICATE 
DIRECTIONS  ALON6  WHICH  POTURE  DEVELOPMENTS  ARC 
likely  to  proceed.  (AUTHOR)  (U) 
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OtscRlPfORS;  («cohhano  and  control  ststens*  air 
DCPENSC  COHHAND).  4«H00eL$  < StKUUAT IONS > i  COHHAND  ArO 
control  STStCHS).  UOATA  PROCCSSINS  STSTCHS.  CONHAND 
AND  CONTROL  SVSTIiNS).  |•MI0SRANHlNS  (C0HPUURS)» 

CONHANO  AND  CONTNOL  STSTCHS)*  DIOITaL  COHPUTtNS*  REAL 
T)HC*  HONTC  CAAlO  HKThOO*  STSTCHS  CNSINCCRINS*  SNOUND 
SMPPORT  COUIPHCnT*  COHNUNICATION  STSTCHS*  AlS  PORCC* 
SINGULATION  1  ’10) 

lOlNtirfCRS)  AIN  PORCC  ’TSTCN  4)4*  SASC  (0) 

THIS  NCfONT  OCACS  «)TH  THC  VALUASLC  USE  OP 
StNULATlON  and  DATA  REDUCTION  COHPUTCR  PROSHAHS  tN 
THC  AC«U|S|T)ON  AND  CNCiNECRtNC  OP  COHHAND  AND 
CONTROL  STSTCHS.  THE  VALUE  OP  SIHOlATIONS*  ' 

CSPEClALLV  IN  PACUITAT|N«  THE  LEARNtNS  PROCESS  ANo 

IN  cxPCDiriNs  ststeh  desion*  is  oescriieo.  data 

NEDUCTIOn  1$  shorn  TO  SE  AN  EVOLUTIONARY  PROCESS  AND 
THE  DESUN  OP  A  OATA  REDUCTION  STSTEH  SHOULD  SC* 
CONSIOCREO  IN  THE  VERT  EARLY  STAVES  OP  STSTEH 
ACOUISITION.  SOHE  HOOCL  SIHULATION  ANO  DATA' 

REDUCTION  STSTEH  SOPTRaRC  ARC  CRaHINEO  AND  SEVERAL 
CONSIDERATIONS  |N  THEIR  OESICN  ARC  ENUHCRATCD.  THE 
IHPORTANCE  OP  THE  SVSTCH  CNOtNECR*S  RECOSNI TION'OP 
THE  CONSTANTLY  CHAN«|NC  NATURE  OP  ALL  HIS 

INSTruncntation  is  stressed  as  se)n«  all-ihportant  in 

THC  desun  op  support  SYSTEHS  iHlCH  PROVIDE  AN 
OVERALL  EPPECT) VENESS.  IAUThOR)  (U) 
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UNCLASSIPICD 


A00S94 


UNCCASSinCP 


OOC  ftePOKT  •IICl04AAfHr  SeARCH  CONTROL  NO*  A00)9A 
AO-AOT  720 

TRW  S7ACC  rCCHNOLOar  lass  rcdonoo  reach 
the  TRW  TNO-STATION*  ON-LINE  SClCNTtrU 
COMRyTER* 

PCSCRIPTIVC  NOTE:  ANNUAL  RROORESS  RERT, 

JUL  i)-lN  JUL  44* 

PEC  44  224R  CULLER*6*  U*  IRR 

riELPiE*  C*  IROREtP*  t 
RERT,  NO*  STL-RS«7*400a«RU-000 

contract:  arro  402  oot? 

RROj:  4»t4 

HONITORI  RAOC  *  TPR44  OTS 

UNCLASSIRIEO  RERoRT 

surrlchcntarv  Notet 

OC$CRIRTORSt  (•COHRUTCRS*  PaTA  RROCCSStNft  STlTtHSI, 
I^PaTa  RR0CESSIN4  SYSTCNS*  CONNANP  ANO  CONTROL' 

SrSTEHS).  (•CQNHANO  ANO  CONTROL  STSTEHS*  PATA 
RROCC$S|N<  SVSTCHS)*  SCIENTtRIC  RESEARCH^  RLASNA 
OSCILLATIONS*  EOUaTIONS*  HATNCHATtaL  ANALYSIS* 
RROCRANHINO  ICONRuTCRt)*  CONTROL  SEPUtNCES*  REAL  TINE* 
instruction  NANUALS*  SYSTCNS  ENSINECRINS  (U) 

THIS  RERORT  PESCRtOCS  THE  RESEARCH  AND  OEVELORNCNT 
OF  ON-LINE  TCCHNtOUES  ANO  THEIR  ARRLICATtON  TO 
RROSLEN  S0LVIN6*  ROR  LONVENIENCC*  IT  IS  0R«ANt2CP 
IN  SEVERAL  RARTS*  RART  I  LISTS  THE  ROOLISHEP 
RARCRS  OESCRIOINS  RESEARCH  RROpLEHS  SOLVCP  IN  THE 
COURSE  OR  THIS  ERRORT  ANp  SUHHARttES  THE 
COHRwTAT lONAL  ASRECTS  OR  THE  HULT f -0 1  HENS  I ONaL 
RROOLEN  (A  NONLiNSAR  OIRRUStON  ERUATION)  WHICH 
RECEIVED  THE  HOST  ATTENTIONI  THE  RHVSICAl 
SlONiriCANCC  OF  THIS  RROPLEH  ANO  A  DISCUSSION  OR  THE 
results  OOTAINCP  is  4IVEN  IN  RaRT  S*  RART  2 
CONTAINS  A  QENERAL  PESCRIRTION  OR  THE  ON-LINE  SYSTEH 
FROH  THE  USER*S  VIEHROINT,  INCLUOINfi  SQHE  ELEHENTARY 
EXAHRLES  OR  THE  *  CONSTRUCT  I VE •  ASPECTS  OR  ON-LINE 
COHRUTINQ*  IN  RaRT  S  we  HAVE  COLLECTED  THE  ONoLINE 
RR06LCH  SOLVING  TECHNIOUES  OEVELORED  IN  THIS  RR04RAH 
WHICH  are  or  general  interest,  these  involve  a 
PLENOINU  OR  NUNERICAL  ANp  NAThEHATICAL  ANALTSIS 
SOHEWHAT  QIRRERENT  RROH  that  generally  encountered  IN 
conventional  cohruting*  seing  pest  CHARACTCRUEO  as 

EHRHAS!2|NG  A  GLOOAl  RATHER  THAN  A  LOCAL  ARRROACH  TO 
RROOLEH  RORHULATION  AND  SOLUTION*  RART  4 
CONSTITUTES  A  COHRLETC  U$ER»$  HANUAL  ROR  THE  RRESCNT 

SYSTEH*  IT  Gives  a  pctaileo  oescimrtion  or  each  or 
The  OASic  prograhs.  a  general  understanding  oR  the 

ON-LINE  STSTEH  CAN  BE  OBTAINED  RROH  PART  21  RARTS  2 
ANO  4  PROVIDE  THE  DETAILED  INRpRHATION  NEEDED  TO  (U) 
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UNCLASSIFIED 


CALIR 

IM) 

RINAL)  ROR  IB 
EOtB*  0*  I 


A0024* 


UNCLASStriCD 


60C  RCfOftT  •IttlO^NAPHY  SAAACN  CONTROL  NO*  AOO^fA 
AO*«IO 

HitNC  OOAI*  KPrONp  HASS 

SYSTCH  peSlAN  ANP  CNAINCCRtNO  fON  NCALTIHK  NlUiTAMY 
OATA  PHOcS$StN«  SVSTCHS,  (0) 

pan  as  721*  tSHACLiP*  A*  t 

NIPT*  HOi  SA<*iaH 
CONTAACTl  AP|«  A2S  2S90 
AHOPI  SUV 

HONJTOAI  ISO  I  TOAAH  US 

UNCtASSlFltP  RCAOHT 
SOrPLCHCNTASY  NOTCI 

PCSCRIPTOASt  («COHHANO  AND  CONtROI.  SVSYtNS,  AtS 
FORCeu  (»PATA  PNOCCSSINS  SYSTSNS*  COHHANP  ANP  CONTROU 
SVSTCHSr*  RSAU  TINC*  FtRS  CONtNOL  SYSTCNS*  HlLtTAAY 
ACftUlAEHENTSt  5YST£HS_  CNSJN«A|NSi  CONHUNUATION 
tncoav*  coHPutcRS*  PisfCAV  sysyehsi  prosnahhIns 
iCONPUTCASI*  AIR  fPACE  Ol^ERATlONS  <0» 

IPCNTIflERSI  SASC*  NORAP*  A|R  PORCC  SYSTEM  IIA  (U> 

This  RElWT  treats  the  key  PROftEHS  anp 

CONSlOCRATIONS  ARtSlNS  IN  THE  DCSISN*  ENSINEERINS* 

ANP  IHPLCHENTATION  OP  MIIITaRY  SYSYEHS  in  RftICH  REaC- 
TINE  DATA  RR0CCSS1N4  PSAYS  A  OENTRAE  ROSE*  ThE 
PRINCIRAE  PISTINSUISNINS  CHARACTERISTICS  OP  THESE 
COHHANP  ANP  COnTROC  SYSTEMS  ARE  SMHHARUEP* 
ORSANUATIONAC  MATTERS  REUATlNS  YO 

RESPONSISUITIES*  OPERATIONAC  inputs*  anp  PROCUREMENT 
ASPECTS  ARE  OESCHISEP  |N  THE  CONTEXT  OP  ThE  OVER-Ai.C 
SYSTEM  ACSUISITION  PROCESS*  INITIAL  CONSIDERATIONS 
WHICH  SHOUtO  «UIOE  TMC  OYER»ACw  DES14N  ARE  UtSCUSSEP* 
INCUUDINC  SUCH  OUTSTANOINa  DESUN  PROPUENS  AS  THE 
proper  MaTcHINR  op  RAN/HACHINE  CAPANILITIES  AND  THE 
PROVISION  OP  AOENUATE  CAPACITY  AND  PCEXIOIllTY  POR 
CHANCE  AND  4R0WTR*  IMPORTANT  ASPECTS  OP  HARDWARE* 
SOFTWARE*  AND  TESTWaRE  DESUN  aRC  ALSO  DETAILED* 
(AUTHOR)  U) 
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UNCLASStr iCP 


DOC  KErORr  •leitOQRARHY  SEARCH  CONTRQC  N0»  AOOJSA 
AD*A|t  AAA 

SfSTEH  OCVCUORMENT  CORR  SANTA  NONtCA  CAktf 
T|Ht'*SNARCD  CONAUtCR  ORCRATIONS  NJTh  DOTH 
INTCRaRHIVAL  and  SCRVUC  TiHCS  CXRONCNTiAL*  IV) 

OeSCRiRTlVC  note:  RROrCSStONAk  rarer* 

OCT  AR  AAR  KRISHNAHOORTHi IR000»Ro4lR 

C.  I 

RCRT.  NO*  SR*)<RO/000/00 

unclassieieo  RCRORT 
SWRRCEMENTARV  NOTCt 

OeSCRlRTORSi  (•CONRUTERSt  ORCraTIONS  RCSCARCHi» 
(♦SCHEOULINfi*  CONRUTCRS)*  («RUCUeiN6  THC0RY| 

COhRUTERSl,  REAL  TINCi  STATISTICAL  rUNCttONS*  STSTCNS 
CNalNCERINS,  HATHEMaTICAL  HODELS*  KATHEHATtCAL 
ANALYSIS*  RROSASiLltr*  COHRUTCR  RCRSONNtL* 

crRccri vcNESs  lui 

IDENTinCRSI  tine  SHARINS  iCOHRUTCRS)  tU) 

The  concert  or  TIHe-SNARCD  CQHRMTCR  ORCRATIONS  IS 
ORIEFLt  OCSCRISCD  ANO  A  HOpCL  OF  A  TINC-SHARINO 
SYSTEH  is  RROROSCP*  SASCD  on  The  ASSUHRTION  that  iOTH 
INTCKARRIVAL  and  SCRVUC  TIMES  ROSSCSS  AN  CXR0NCNT|AL 
OISTRtSUTlON*  ALTHOU6H  THE  RROCISS  OESCRISCO  IT 
This  nouel  is  non*harkov}an*  an  ihseopco  harcov 
CHAIN  IS  analyzed  SY  E>RL0|T|N6  ThE  FACT  THAT  THE 
instants  of  COHRLETION  of  a  *QyANTUM»  OF  SCRVlCC  ARC 
RCOCNCRATION  RO|NTS*  IT  IS  SHOWN  THAT  USER 
C0N6ESTI0N  ROSSESSES  A  LIHITINO  OlSTR|tUTIOvN*  ANO  THE 
HCTMOO  or  5£MEKATIN«  FUNCTIONS  IS  USED  TO  DERIVE  THIS 
OISTRISUTION*  THE  CONCERT  OF  CYCLE  TIHE  |S 
DISCUSSED  ANO  TWO  MEASURES  OF  CYCLE  T|HE  OEVCLOREO 
FOR  A  SCHC0UCIN4  OISCIRLINE  EHRL0Y|NG  A  SINGLE  OUEUC. 

finally*  a  number  or  numerical  caahrles  are 
rresenteo  to  illustrate  the  effect  of  the  system 
RARaMETERS  upon  user  congestion,  system  RCSRONSE 
time,  ANO  computer  EFFICIENCY,  (AUTHOR)  (U) 
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DOC  ACrfiRt  OtOl)04)RAfHV  SCARCH  CONTNO).  NO*  AOO|fA 
AO'AU  040 

SVOrCH  OCVCCORnKNT  CORf  SANTA  HONICA  CAklf 
simulation  Of  A  TtNC*$NARtN6  STSTtN*  |U| 

OCSCRiRtiVe  NOTSt  'mOfCSSIONAL  paRer* 

DEC  41  S1^  r|NC»SCRAUO  H*  ) 

NCISAACtPAUl  ¥•  I 
MCPT*  NO*  SP«tfQt 
CONTRACT  I  sot? 

UNCCAlSir ICO  REPORT 

SUPPLEMENTARY  NOTE!  fOR  PRESENTATION  AT  TNC  INSTITUTE  Of 
MANAOEMCNT  SCIENCES  NECTiNO  (Y|NS|*  SAN  fRANCISCO; 
CALIf.i  S-S  PCS  44*  ' 

OESCRIPTORSt  (^COMPUTERS*  OPERATIONS  RCSEARCNI* 
(«SCHE0ULIN6|  SIHUUATIORI*  OUCUCtNS  THEORV*  OlOITAL 
COMPUTERS*  INPUfOUTPUT  PEVIClS*  REAt.  TIME*  ' 
OPTIMIIATION*  MOOEkS  ($|NULATI0NSI  (U| 

lOCNTirURSI  TIME  SNARIN4  UOMPMTCRSI  (0) 

THE  PAPER  OESCRISCS  THE  USE  Of  SINULATION 
TECHNIOUCS  IN  the  ANAkTSIS  Of ' YtHE*SHARE  SYSTEM 
OPERATION*  THE  PURPOSE  ANO  OOALl  Of  THIS  RESEARCH 
SffORT  are  ORlEfUT  OUTlIMEO  AND  SOME  COMNENTS  OR  ThE 

aovantaocs  ANO  0 1 saovantases  Of  oircct  sinuCation  POR 
THIS  TYPE  Of  RORR  ARE  ElVEM*  THE  l«|STlR«  * 

IINULATOR  HOOClS  are  OCSCRIOEO  in  terms  Of  INPUTS^ 
OENERAL  fCO»,  AMD  OUTPUTSI  ANO  THE  RESULTS  Of  |R|TtAl 
INVCSTUATIONS  N|TH  THESE  MODELS  ARC  EIVCN*  NORK 
currently  in  PRORRCSS  is  OISCUSSCD*  ANO  SOHC, RCkATEO 
PROSLCMS  that  HAY  POSSISLY  OC  STUDIED  IN  ThE  fUtURf 
SY  similar  NCThOOS  are  noted*  (AUTHOR!  (U| 
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UNCkASSir ICD 


ooc  HCPOKT  (tiauidaHA^Hv  scakch  control  no*  Aoojti 
AO-AU  702 

HAssACNuserts  ins'  or  tcch  cah»rio«c 

CTS^  tclhnKal  nous*  (0$ 

NAR  AS  aha  SALTICR^J*  N*  i 

RCPTt  NO*  MAC-tR*)4 
CONTRACTI  NONR<lt030| 

PROj:  0SR94«57 

ONCLASSiriEO  RtPORT 

sopplcmentarv  notk:  rcpt.  on  proj.  hac. 

descriptors;  <  «PR0«RAHN|N<*  UOHPUTCRS;,  HULflPLC 
OPeRATION)*  (♦COMPUTehS*  STSTEHS  ENftlNEERlNft) *  REAL 
time*  computer  ST0RA6C  DCVtCCS*  1NPUT>0UTPUT 
Devices  (U) 

lOCNTirtCRSI  mac  PR0*^CCT»  tSM  TQtR*  HULTi«ACCCSS 
COMPUTERS,  ON-LINE  STSTEHS*  T|HE  SHARtN4  (COrtP  TERSl* 

PAP  (U) 

this  report  is  a  technical  description  op  the  70TR 
COHPaTISLE  time  SMARINS  system  in  USE  At 
PROJECT  MAC  AND  THE  H.t*T*  COMPUTATION 
CENTER*  IT  IS  OESIONCD  TO  ACOUAINT  A  STSTIM 
PROORAHMCR  RiTH  THE  TCCMN|OUES  OP  CONSTRUCTION  RHICH 
RERE  U5C0  IN  THIS  PARTICULAR  T|MCSHAR|N«  SYSTEM* 
SEPARATE  CHAPTERS  DISCUSS  THE  OVERALL  SUPERVISOR 
PROGRAM  PLORI  console  MESSACE  INPUT  AND  OUTPUTi  THE 
SCHEOULINO  AND  STORAOE  ALOORITHMSI  AND  A  THUMSNAIL 
SKETCH  IS  OIVCN  OP  EACH  OP  THE  SUBROUTINES  RNICH  HAKE 

up  The  supervisor  prooram*  This  report  was 

PREPaREO  R|Th  Tm£  AIo  Of  THE  COMPATIBLE  T1HE»SHAN|N4 
SYSTEM  AND  THE  TtPSCt  AND  RUNOPP  COMMANDS* 

(AUTHOR)  (U) 
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UNCCASSlf tCO 


OOC  «iai.lO«RAfHY  IktARCH  CONTROl  NO.  AOOlfi 

A0*AI3  tt» 

TR«  COHRUTCAS  cO  CANOOA  RaAK  CAUlf 

AIR  TRArnC  CONTROL  ilUp|t$.  TCRNINaC  arca 

StOUCNCINO  and  control* 

DC$CR}»*T|Ve  noth  RCfT.  NO.  }0  (FINALl  I  .^AN  ♦O-.JO 

rci  Ai* 

FCR  At  2HR  JACKSON»a»  S.  (OTTOSON.M* 

RARQCC.R.  S.  INALL.L*  C.  IHOLLANOtF.  C.  I 
CONTRACT)  FAA  IROt 12 
NONITORI  RO  .  t6«  *77 

UNCLASStrteo  rcport 

SOffLCNCNTART  NOTH  RCRT*  Oh  RRojCCt  Ta$C. 


OeSCRIRTORSt  («AtR  TRAFflC  CONTROL  TCRN|NAL  ARCA$t 
siHULAnoN)«  real  tinci  fli«ht  simulators,  cpmrutcRs. 
OISRLAT  SYSteHS,  APPROACH,  LAH0)N«S,  CONTROL 
SIOUCNCCS,  HUMAN  CNOINCCRINO,  SVSTCHS  CNeiNICRINO, 
ALLt-NCATNCR  aviation,  aviation  SAPtTV 


TMC  HAUOR  ARCAT  OP  COVCRAOt  AR£|  (t)  PHILOSOPHY 
ANO  AIMS  OP  RCAt>«riH£  SIMULATION  |N  THC  TLrHINAL 
ARCA,  (2)  COVlfMCNT  AVAILAILC  POR  R£AL*TIH£ 
SIMULATION,  (5)  tRICP  PCSCR|PT|ON  OP  THC  SYSTEMS 
that  HAVL  RCCIM  SIHULATCO,  ANO  (HI  RCSULTS  ' 
ORTAINIO  PROM  R|AL*TIMt  SIMULATION  ANO  tHIOMCTICAL 
SfUOUS, 


26 

UNCLASSIPieO 


(Ul 

I 


<u> 

(Ul 


AOOltA 
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SYSTtK  OevetORHCNT  CORR  SANTA  MOHJCA  CaUF 
A  OYNAHtC  cONRurCR  MOOCC  EON  SIHMCATINfi  HtCITARV 
COHMANO  SYSTEHS*  <0) 

OCSCftlPTlve  NOTE!  ERprCSS J ONAi,  RARER* 

NOV  AH  tAR  RASE*LECANO  E*  I 

rert*  no*  SR-JRAA/OOG/OO 
CONTRACTI  S0Y7 

uncuassiruo  rerort 

SURPCCHENTaRY  NOfCI 

OesCRiRTOHSt  <«C0NHAND  and  control  SYSTENS)  arheo 
FORCES  CRCRATIONSt*  ( ARAHE  THEORY*  ARMED  FORCli 
ORERATtONS)*  (AARHCO  FORCES  OMERATIONS*  OANE  THEORY*, 
OVNAMKS,  real  tine*  OtOtTAL  COMRUTCRS,  NOOELS 
(SIMULATIONSI*  NILtTARY  TACTICS*  REARON  SYSTChS, 

NETWORKS  (Ul 

THIS  rarer  OESCRIOCS  a  CORRUTeR^tASEO*  RAR*«AH|N<t 
MODEL  tHAT  OPERATES  UNDER  A  7|NE»SHARiN0  SYSTEM  ON  A 

larql  scale  ouital  comrutcr,  the  hw^del  simulates 
A  command  SYirCH  comprised  OP  A  COMMAND  ROST  ANO  A 
NETWORK  OF  SueOROINATI  RfARON  CONTROL  CENTERS,  WEAPON 
LAUNCH  RLATFORMS*  WEAPONS,  SENSORS,  AnD  THEIR 
INreRCONNECTINO  COHNUNiCAT|ON  LINKS*  ITS  MAUOR 
PURPOSE  IS  TO  SERVE  AS  A  CCNERaL  SIMULATION  TOOL  THAT 
CAN  $E  READILY  ADAPTED  TO  SIMULATE  A  VARIETY  Of 
command  systems  ANO  conflict  situations*  as  SUcH* 

IT  CAN  AID  (N  THE  EVALUATION  OF  PERFOmMANCE  AND 
EFFtcTi VCNCSS  OF  C0NHAND*C0NTROL  SYSTEMS*  QPEMaTINO 

AS  vulneraolc  networks  in  dynamic  conrlict  mith  a 
REACnVC  enemy*  !U» 
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AOOSf A 


UNCCASSSrUO 

bUC  REPORT  »|«ju(0«RAPHV  SEARCH  CONTROL  NO*  AOOSfi 
AO-iU  f^O 

SYSTEM  development  CORP  SANTA  HONjCA  CAulF 
TtHE*SHARlN6  SYSTEMSt  REAL  AKD  IDEAL*  (U) 

DESCRIPTIVE  NOTEt  ' PROPESSIONAL  PAPER* 

HaR  as  20P  aALLENSC.VtLOUlS  | 

iC|SSNAN>CLAMK  I 
REPTo  NO*  SP-I«73 
CONTRACTI  SD97 

UNCLASSIfUD  report 

SyPPLEMENTARY  NOTEI 

descriptors:  (•data  PROCESSINS  SYSTEHS,  real  T|Ht», 

|Tl-‘M!0^RAMMiN4  ICOMPOTERS) ,  SCNCDULINOI*  (  *SCHC0UL  IN4  * 
PR,}'1RAHH|N4  ICOmPUTCRS)  )  »  conmano  and  control  systehs* 
SVST.eHS^  XNClilEMINO*  DI41TAL  COMPUTERS*  REMOTE  C&STROL 
SYSTEMS  ,-COrtPOTtR  s'TORaOE  0£V1Ct>i  OPT  IMIlATlON  , 
HANAOCMENT  ENfilNEERINO  '  (U) 

lOENTiriERS:  AN/rS0«32»  riML  SMARINC, 

TELEORAPM  SYSTEMS*  ELECTROSTATIC  ACCELERATORS  (U| 

TO  AID  IN  FUTURE  OESISN  FOR  LARaC*SCALC*  C^ENERAL- 
PURPOSE ,  COMPUTER  TIME-SHAR  JNO  SYSTEMS*  AN  APPRaUaL 
or  THE  EXtSTINfi  SOC  T IHE^SHAR ! NCt  SYSTEM  (TSS) 

SHOis  that  improvements  for  increased  user  '* 

SATISFACTION  MAT  8E  MADE  IN  CONTINUITY  OF  SYSTEM 
OPERATION*  RESPONSIVENESS  OF  THE  SYSTEM  TO 
|NTERRO«aT|ON*  and  ACCESSIDILItT  TO  USERS* 

PR0«RAHM!N6  THROU4H  MANY  OlFFERCNt  LANOUaOES  AND  AT 
INPUT-OUTPUT  consoles  LOCATED  REMOTE  FROM  THE 
COMPUTER*  continuity  Of  OPERATION  DEPEN&S  UPON 
RELIANCE  EOUIPmSNT*  PARTICULARLY  PER  I PMERAL ' I NPUT- 
OUTPUT  DEVICES,  ANO  UPON  A  RELIABLE  TSS  EXCCUTJVE 
PR06RAM*  too  OF  NHlCH  IS  OCVOTCD  TO  RESPONOlNS  TO  a 
WIDE  variety  of  HARDWARE*  PR04RAM.  AND  USER'S  ERRORS* 
THOUOM  THE  MEAN-T I  ME* TO-FA J LURS  OF  THE  SYSTEM  |S 
IMPORTANT*  THE  ME AN-T J MC”TO«D I SCONT I WU J T T  (SHORT 
PERIODS  OF  less  THAN  A  MINUTE  WHEN  TmE  SVSTER  STOPS 
OPERATINOI  IS  also  OF  SERIOUS  IMPORT.  ANOUTTN 
OF  the  TSS  executive  ANO  ABOUT  US  Of  TKC 
EXECUTIVE  operate  TIME  IS  DEVOTED  10  THE  SCMEDULINS 

OF  U$eR*S  prcorams*  so  that  system  responsiveness* 
CALLED  THE  ♦ RESPONSE  CYCLE ,  ’  1$  WITHIN  i  SECONDS  OF  A 
USER'S  QUERY*  THE  TSS  RESPONSE  CYCLE  IS 
DEPENDENT  UPON  MANY  THlMOSt  PARTICULARLY*  KON  MUCH 
OPERATE  TIME*  CALLED  A  QUANTUM*  IS  NIVEN  TO  EACR  U$CR 
and  how  much  time  IS  SPENT  SSAPPINQ  PROQRAMS  wetRCEN 
DRUMS  AND  CORE  FOR  EACH  USER*  (U) 
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SYStEH  UEVCLOPnCNT  CORR  SANTA  MONICA  CAUIE 
SOC  RCRSONNEL  DmTA  RETRIEVAL  TIMESHARING  SYSTEM*  (U» 

MAR  6S  8P 

REPT.  NO.  SP-2008 

UNCLASSIFIED  REPORT 

SUPriEMENTARV  NOTE; 

descriptors;  (*PtRSONNCL.  data  processing  SrSTEMSIt 
(*OATA  PROCESSING  SYSTEMS*  PERSONNELl*  PROGRAHAiNG 
:COMPUTERS)i  PERSONNEL  MANAGEMENT*  INFORMATION 
RETRIEVAL*  TELETYPE  SYSTEMS*  DATA  (Ul 

identifiers:  ECCO  program*  AN/F$Q*S2»  time  SHARING 

(COMPUTERS)  (U) 

the  personnel  data  retrieval  time-sharing 

SYSTEM*  USING  THE  CCcO  PROGRAM*  OPERATES  UNDER 
THE  AN/rsS-02  TIME-SMARING  SYSTEM  TO  PROVIDE 
AN  9N-L|:iE  INQUIRY  CAPABILITY  POR  SEARCHING  PERSONNEL 
DATA  PILES  AND  OUTPUTTING  THE  REQUIRED  INFORMATION. 

THE  INQUIRY  capability  IS  PROVIDED  BY  AN  ON-LINE 
KOOEL  28  OR  MODEL  .13  TELETYPE  SEND-RCCEIVE  SET. 

THIS  equipment  ALLORS  THE  INQUIRER  TO  INSERT  THE 
COMMANDS,  CONTROL  INFORMATION,  AND  SEARCH  PARAMETERS 
REQUIRED  FOR  THE  DATA  RETRIEVAL*  THE  SYSTEM 
PROVIDES  THREE  BASIC  CAPABILITIES  FOR  PROCESSING 
personnel  INFORMATION  ITEMS  CONTAINED  IN  THE  DATA 

Base,  these  are:  cd  a  generalized  search 
capability  RHEREBT  INDIVIDUALS  WITH  VAfUOUS 
BACKGROUNDS  AND  CHARACTERISTICS  MAY  BE  IDENTIFtEO 
FROM  THE  data  BASi.  (2)  A  LIST  CAPABILITY  JS 
provided  RHICH  ALLOWS  THE  OPERATOR  TO  S.-ECIFY  A 
PRlNT-Ow'T  OF  any  OF  THE  INFORMATION  CONTAINED  IN  EACH 
INOIV|DOAL*S  RECCRO  IN  A  VARIETY  OF  FORMATS*  13) 

A  capability  IS  PROVIDED  TO  PERFORM  TWO  STATISTICAL 
OPEHATIONS  On  ANV  quantified  ITEMS  OF  INFORHATION  in 
The  data  base*  the  two  statistical  routines  aRe 
the  arithmetic  mean  ano  the  range.  (U) 
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DESCRIPTORS!  («MANA4EMENT  CONTROL  STSTEHS,  H£aL 
TIME)*  (•real  time,  MANA4£K£NT‘C0NTR0L  SYSTEMS)* 
KANA4EMCNT  ENGINEERING*  COMPUTERS*  CONTROL  SEOUENCES. 
factor  analysis,  DECISION  NAKjNG*  CONTROL 


control  is  the  process  of  assuring  TME  CONFIRMITT 

OF  plans  and  events*  real-time  CONTROL  RfOUlRES' 
that  THE  response  OF  EACH  ElEHCNT  OF  THE  CONTROL 
SYSTEM  IS  SUCH  THAT  THE  CONOlNED  EFFECT  OF  ALL 

.  t4tM£_HTs  produces  Results  that  arc  sufficiently 

CXPENOITIOUS  TO  PRECLUDE  FAILURE  OF  THE  sJIteS*  a 

control  system  is  concerned  »itm  a  flor 
process  through  time*  it  thus  arises  out  of.  and 

IS  INTIMATELY  CONNECTED  RITH  THE  CONCEPTS  OF 
distribution  logistics.  TME  PROPER  FUNCTIONING  OF 

A  REALTIME  CONTROL  SYSTEM  REOUIRCS  TME  USE  OF  EVlRv 
i!*  CLEMENTS*  AND  ANY  ONE  ELEMENT  MAY  BECOME 

THE  critical  Factor*  it  is  not  necessarily  The  ' 

CLEMENTS  THEMSELVES,  BUT  RATHER  THE  PRECISE* 
interrelationship  of  these  ELEMENTS,  WITH  TIH|,  TMa» 

>  control  System  a  rcal^timc  control,  ststcn* 

PROGRESS  IN  TMC  DEVELOPMENT  OF  REAL-TIME  SYSTEMS 
therefore  involves  attention  to  EVERT  ELCMEl^t  AND  iTS 
RELATION  TO  THE  OTHERS.  THE  ELEMENTS  OF  A  REALTIME 
SYSTEM  arc;  FORECASTING*  COhMUNICATION,  DECISION* 
CONTROL  MECHANISM,  AND  CRITERIA.  IAUTHOR)  (U) 
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digital  computers 

jDENTIflERSJ  TIME  SHARING  (COMPUTERS),  JOVIALi 

tint 

A  USERS'  GUIDE  THAT  INSTRUCTS  THE  PROSPECTIVE 
timesharing  USER  ON  HOi  TO  USE  TINT,  THE  ON¬ 
LINE  TELETYPE  UOVIAL  INTERPRETER.  THIS  GUIDE 
PRESENT  A  BRIEF  INTRODUCTION  TO  THE  TIME-SHARING 
system,  a  COMPLETE  DESCRIPTION  OF  THE  TINT 
commands,  a  complete  description  of  The  dialect  of 
the  jovial  language  which  tint  interprets,  and 
The  tss  commands  that  are  required  when  operating 

TINT,  (AUTHOR)  |U) 


(U) 
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soppcehentarv  note;  utNHEo  NOHacR  OP  COPIES  containino 
COCOR  other  than  OUACK  ANO  white  arc  aVaILABCE  until  STOCK 
IS  CXHAUSTCO.  reproductions  will  be  NAOE  in  BLACK  AND 
IHJTE  ONLT^  PRISCNTCO  AT  THE  SIXTH  ANNUAL  SYRPOSIUH 
OP  THE  MOPCSSIONAL  CROUP  ON  HUNAN  PACTORS  |N 
ELECTRONICS*  THf  INSTITUTE  OF  ELECTRICAL  AND 
ELCCTRONIC  ENCInCCRS,  BOSTON*  HAY  A»«»  |9AB* 

PESCRIPT^SI  (•SPETrAL  PURPOSE  COMPUTERS,  NUMERICAL 
METHOOS  AMD  PROCEOURESIt  HNUHERICAL  HETMODS'aNO 
PROCEDURES,  SPECIAL  PURPOSE  CONPUTCRSI*  HDaTa 
PROCESS TNC  SYSTEMS.  SPECIAL  PURPOSE  COHPUTERSI, 

NUHBERS*  NUNERICAU  ANALYSIS*  PROCRAMHINC  LANCUABES, 
INPUT«OUTPUt  OEVICES  |U| 

lOENTlPICRSt  JOSS  (JOHNNIAC  OPEN^SMOP  STSTEMI,  ON. 

LINE  SYSTEMS*  T|NC  SHARINC  (COMPUTERS)  |U) 

contents  (SINCE  UOSS  ICNORES  INPUT  LINES 
BEQINNINC  WITH  AN  ASTERISK*  THE  DEVICE  IS  USED  TO 
INTERPOSE  comments  IN  THE  EAAMPLCSI  ON  THE  ORIcINal 
COPY,  OUTPUT  IS  IN  BLACK  AND  INPUT  IN  CREENH 
CLEMENTS  OF  THE  LANCUaCC  STORED  PROCRAM  FOR 
COHPUTINC  THE  HVeOTENUSE  INTECRATION  OF  l/X  BY 
CAUSS  2-POINT  rule  ROOT  FINDINC  MATRIX 
INVERSION  WITH  S|NPL£  P|VOT|NC  ON  THE  DUCONAL  AN 

asterisk  at  The  LNO  can  kill  the  line  production  Of 
A  FORMATTED  TABLE*  <U| 
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DESCRIPTORS!  (*SPECtAL  PURPOSE  COMPUTERS,  NUMERICAL 
methods  and  PROCEOURES),  l•NUHERiCAL  HEThOOS  AND 
PROCEOURES,  SPECI  AL  PURPOSE  COMPUTERS  I  ,  (  *OATA 
PROCCSSINO  systems*  special  purpose  COHPUTIRSIt 
NUMERICAL  analysis,  PROfiRANN|N«  ICOMPUTERSI, 

PROORAMHINC  LAN6UACCS  (U» 

lOENTIFIERS!  ONaLINE  SYSTEMS,  UOSS  lUOMNNiAC  OPENSMOP 
SYSTEM! ♦  TIME  SMARlNC  ICOMPUTIRSI  (U| 


The  uohnniac  opin«shop  system  iuossi  is  an 
EXPERIMENTAL  SYSTEM  OESICNEO  TO  DEMONSTRATE  SENEPITS 
OF  ON«LtNI  INTERACTION  i|TH  A  COMPUTER,  PARTICULANwY 
A  COMPUTER  LIMITEO  TO  SMALL  NUMERICAL  COMPUTATIONS 
SUCH  AS  THE  UOHNNIAC.  EXAMPLES  ARE  «IVEN  OF 
CONVERSATION  «|Th  THE  COMPUTING  SYSTEM  MHEREBY 
COMPUTINft  REQUIREHCNrS  ARE  MET  THAT  ARE  NOT  RClL 

Satisfied  by  conventional  sf.rvices*  the  first 
example  is  of  The  production  op  a  table  ritm  the 

CONVERSATION  OIRECTINC  UOSS  TO  MOOlPY  THE  PROBRAM 
to  specify  PyTHAOOREAN  TRIPLES,  UOSS  STORES 
NUMERICAL  VALUES,  FORMS,  AND  STEPS  THAT  BECIN  *|TH 

numerical  labels,  the  second  EXAHPLE  is  or  THE 
assistance  UOSS  CtVES  BY  EXTENSIVE  CHECKINB  OF  THE 
USER'S  INSTRUCTIONS*  UOSS  COHHENTS  FROH  A  STOCK  OF 
ig  'CAnNCO*  HCSSABES  IMOSTLY  ERROR  HESSACES),' 
FREUUCNTLY  ALLORINB  the  user  to  repair  an  ERROR  ON 
THE  SPOT  AMP  DIRECT  UOSS  TO  CONTINUE*  (U| 
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OATA  TRANSRISSIOR  STSTCHSt  CONPUTCRS*  NULTlfCc 
OPCRATION  (0) 

lOeNTIfieRSi  LIST  PROCESSINat  HAC  PROJECT t  OR»LIRC 
SVStfMSt  CONPUTCR  RORpSt  T|HC  SHARI R4  (CONPUURSI  IM> 

THIS  RCPORT  PCSCRieeS  AR  CXPER|HCRTAL  PR04RAH 
SVSTCN  0C$I4NCP  TO  TCST  ARP  PCHORSTRATe  ON-LINE 
STORACC  and  RETRIEVAL  Of  fORHATTEp  PATA  PASEP  ON 
CORPLCTC  internal  OESCR|fT|ONS  Of  THE  flLESi  THE 

USE  Of  internal  pcscriptions  allons  each  user  I»H0 

NECP  NOT  IE  A  TRaINCP  PROORaHNER)  TO  PEfINc't 
NOPIfVt  A^NP  CROSS-ASSOCIATE  OATA  flLES  TO  SUIT  HIS 
PARTICULAR  NCCpS*  THE  EXPCRIRENTAL  PROSRAN  SVSTEN 
RAS  INPLCNCNTCp  RY  RCHOTE  USE  Of  TNC  CORPATliLt 
TIRESHARINO  SVSTCH  (CTSSi  PACILITICS  Of 
PROJECT  H«C  AT  THE  MASSACHUSETTS  INSTITUTE  Of 
TECHNOLOST*  lAuTHORl  |U| 


34 


UNCLASSiriEP 


AOOSf A 


UNCLA$S|F ICO 


I  DOC  RCfOMT  eieCI06nAl»HV  SCARCH  CONTROL  NO*  AOO)tA 

I  A0»A|6  T3I 

I  SYSTCH  OCVCLORMCNT  CORR  SANTA  MONICA  CALIF 
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UNCLASSiriEO  RCFORT 
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1  SUFFLCMCnT ARY  NOTCl 

i  OCSCRIFTORSl  («0ATA  FROCCSSINtf  SYSTCMS»  MANAOCMLNT 

I  CNLINECRINQ) •  («COHFUTERS*  MANAOCMCNT  CN4 I NCCR  I  NO  I  * 

I  PROOKAMMINO  (COMPUTCRSI*  real  time,  PROORANHINO 

1  LANQUACeS*  INPUT-OUTPUT  OCVICCS  (0) 

[  lOENTIFICRS:  TINE  SHAR1N6  (COMPUTCRSI*  0N*LINC 

I  SYSrCMSi  INFORMATION  SYSTCHS*  LOCAc  ROVERNHCNTS  lU) 

the  paper  INTRODUCES  TO  THE  PUSLIC  HANAOER  TmE 
I  FUNOAHENtALS  OF  INFORMATION  PROCESSING  AND  COMPUTERS* 

t  TO  UMOERStAND  COMPUTERS*  IT  IS  NECESSARY  TO 

distinguish  SETRECN  tHARDRARC*  ANO  ^SOFTNARC** 

:  HAROWARE  1$  THE  PHYSICAL  PIECE  OF  EOU|PMENT* 

I  SOFTRARE  IS  everything  CLSCooPROGRAMS  AND 

p  PROCEDU.'<ES«-NEEDeO  BY  PEOPLE  TO  HAKE  COMPUTERS 

i  USEFUL*  A  computer  SHOULD  NOT  BE  THOUGHT  OF  AS 

SOMETHING  RHICH  EXISTS  I NOCPENDCNTU Y  OF  SOFTRARE. 

I  This  paper  deals  first  RITH  the  information  SYSTEM-* 

I  -A  collection  OF  HEN,  MACHINES,  ANO  SOFTRARE,  RItM 

I  EACH  ASSlGNtO  THAT  TASK  RHICH  EACH  DOES  BEST--ANO 

Then  discusses  haRDRaRe  and  data  communications* 

SOFTRARE*  MORE  IMPORTANT  THAN  HARDRARE*  AND  CBUALLY 
COSTCY,  IS  TREATED  R|TH  PRIMARILY  EMPHASIS  ON 
programmer  ANO  USER  LANGUAGES*  T I ME*SH AR I NG * 

SOr rwARE-SHARING*  AND  INFORMAT I0N*$HAR ING  ARC 
COVERED*  AS  ITELL  AS  THE  CONCEPTS  OF  A  UNIFIED 
INFORMATION  SYSTEM  ANO  A  COORDINATED  INFORMATION 
system*  the  paper  CONCLUDES  RlTH  A  SUGGESTION  THAT 
state  and  local  GOVERNHCNT  might*  THROUGH  JOINT 
OEVELOPMENT,  DECREASE  THE  COST  OF  SOFTRARE  FOR  EACH 
OF  THEM.  (AUTHQRl  (U) 
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automatic 

identifiers:  time  SHARINSICOMPwTERS)  ,  ONollNE 

Systems 

T1ME*SHAR|NS  systems  have  YtCLPeo  LAROE  PAYOFFS  IN 
COMPUTER  PROORAH  PROOUCTION  RY  PROVtPINO  FAST 

Turnaround  and  interactive  pcouosino*  corporations 

OR  institutes  that  INSTALL  TIME-SMARlNC  SYSTEMS  dlLL 
FIND  THAT  THEIR  SYSTEMS  WILL  SOON  OC  SATURATED  WITH 
USERS*  UNTIL  THE  SYSTEM  CAPACITY  IS  EXPANheo,  by 
MEANS  OF  HARDNANE  OR  SOFTRARC  CHANCES,  IT  HAY  BE 
OeSIRAOLC  TO  implement  a  PRIORITY  SYSTEM  THAT  RILL 
FACILITATE  RORK  ON  CRITICAL  PROJECTS  AND  INSURE  THE 
HEETINC  of  DEADLINES*  THIS  PAPER  DISCUSSES  THE 
CRITERIA  FOR  A  TIMC-SHAR1N6  PRIORITY  SCMEHE  aNO 
PRESENTS  SOME  TECHNIWUeS  FOR  SUPER  I MPOS I  NO  A  PRIORITY 
SCHEME  UPON  A  TYPICAL  TIHESHARINC  CONF I  CURA T | ON . 

The  scheme  has  three  primary  priorities;  mich, 

LOR*  ANO  NO.  USERS  ARE  ALLOCATED  BUOCETS  OF 
HIGH  ANO  LOR  PRIORITY  TIME  FOR  THE  SUCCECOINC 
month  based  upon  their  current  forecast  ANO  PREVIOUS 
USAGE*  ALL  USERS  ARC  GIVEN  UNLIMITED  NO  PRIORITY 
TIME*  THE  salient  feature  OF  ThE  SCHEME  1$  THAT  THE 
USERS  determine  RHCN  AND  AT  RHICH  PRIORITY  THEY  RILL 
OPERATE*  SOME  EXAMPLES  OF  THE  BUDCET  ALLOCATION 
PROCESS  ARE  INCLUDED*  (AUTHOR)  (U) 
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THS  OPTIHUATION  of  T|HE*SHA«E0  ststeh  pcnfonhance 
FI, QUINES  The  oescniption  of  the  stochastic  PNOc£S$E$ 
«»\'5NNTN6  the  useh  inputs  an6  The  pnocnah  aCtivItv. 

THiS  PAf^^  PNOVIOES  A  STaTISTIcAW  OESCNIPTION  OF 
THE  WSEN  INPUT  PROCESS  |N  THE  S0C*ANPA  ftCNCNAU#' 

PURPOSE  TJHe*SHAN|NO  SYSTCH  ITSSI*  THE  InPuT 
PROCESS  IS  ASSURED  TO  SE  STATIONARY*  AND  TO  SE 
DEFINED  DT  THE  INTCRARRIVAC  T|HE  0 1 STR | RUT  I  ON,  THE 
data  ODTaINEO  appear  to  justify  satisfactoruy  The 

COMHON  ASSUMPTION  THAT  THE  INTERARRi VAC  TINES  ARC 
SCRIACCY  INDEPENDENT*  THE  DATA  pO  NOT  APPEaN  TO 
JUSTIFY,  EXCEFT  AS  A  VERY  RCUOH  APPROX  I  HAT  I  ON ,  THE 
USUAC  ASSUMPTION  OF  AN  EXPONENTIAC  DISTR IRUT I  ON  FOr 
INTERARRtVAC  TINE*  A  HUCH  MORE  SATISFACTORY" 

approxihation  TO  the  data  can  re  ortainEo  nith  a 
RIPHASe  OR  TRIPHASC  HYPEREXPONENTI AC  0 1 $TR | RUT |0N* 
(AUTNORI  iu» 
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the  behavior  or  a  COKPUTCR  T|MC*SHARINC  SYSTEM  |$ 
intrinsically  complex  because  such  a  system  EPPCCTS  A 
COMPROMISE  eeTREEN  ALLOilNO  JOBS  TO  RUN  TO  COMPLETION 
AND  ALLORINO  ITS  SEVERAL  USERS  SIMULTANEOUS  COMPLETE 

AND  immediate  access  to  operate  and  pcbu«  their 

PROGRAMS*  IT  IS  OCNCRALLY  KNOWN  THAT  COMPUT.R 
systems  THAI  ALLOW  JOBS  TO  RUN  TO  COMPLETION  TEND  TO 
maximize  system  EFFICIENCYI  COMPUTER  SYSTEMS  THAT 
OFFER  THE  individual  THE  MOST  IMMEDIATE  POSSIBLE 
RESPONSE  TEND  TO  MAXIMIZE  THEIR  UTILITY  TO  THE  USER* 

vv  (€  *«c^A  ♦uaw-  Wijr-  »r*«T(V/t'iv  BctAkk  f\tr 

t  ‘  4^  «\l4VfTi4  »«»A«  *fV«L  ''WVAIBVWtet 

THE  I/O  devices  that  buffer  individuals  from 
Computers  iand  vice  versaj  permit  tme  time- 
sharino  systems  to  service  several  users  at  a 
reasonable  cost  per  user*  the  report  attempts  to 

MAKE  MORE  PRECISE  STATEMENTS  ABOUT  THE  BEHAVIOR  OF 
the  SOC  TIME-SHARIN<*  system*  U5IN4  DATA  OBTAINED 
FROM  1)  ONE-HOUR  RECORDINGS*  THESE  DATA  INCLUDE 
DISTRIBUTIONS  OF  SERVICE  AND  INTERARRlVAl  TIMES, 
number  of  USERS,  AND  OVERHEAD  TIMES,  IN  ADDITION, 

TWO  SCHEDULING  LOGICS  ARE  COMPARED,  SEVERAL 
ME  ASURES  OF  EFFECT  I VENESS,  FROM  BOTH  A  SYSTEM  AND  AN 
individual  VIEWPOINT  ARE  INTRODUCED  AND  EVALUATED 
USING  THESE  DATA*  SOME  ANALYSES  HAVE  ALSO  BEEN 
included  TO  PREDICT  THE  EFFECTS  OF  SYSTEM  CHANGES* 
IAUThOR)  I* 
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COHPUTERSi,  STATISTICAL  PROCEtSES,  PROBABILITY, 

TIME,  mathematical  ANALYSIS  ‘  | 

identifiers:  t(he  sharing(cohputers)  i 

IN  A  recent  paper  (AD>Al|  BAA),  THE  AUTHOR 
ANALYZED  A  MARKOV  CMAJN  ImBEDOEO  IN  THE  STOCHASTIC 
PROCESS  (X(T>I7>  OR  •  0)  WHERE  X(T) 

DENOTES  THE  NUMBER  OF  ACTIVE  CHANNELS  AT  T|HC  T  IN  A 

TiHE^'SHA*’ iHG  System  with  both  interarrival  and 

SERVICE  ME5  EXPONENTIAL  AND  A  FINITE  NUMBER  OF 

USERS,  IN  This  paper,  &t  using  renewaltheoret ic' 

ARRANGEMENTS,  THE  LIMITING  DISTRIBUTION  OF  X(T) 

IS  OOTAINEp  AS  T  GOES  TO  INFINITT  OVER  ALL  TIME 
POINTS,  THE  EQUILIBRIUM  WAITING  TIME  HAS  ALSO  BEEN 
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OESCHiPTORS:  (*COHPUTERS,  SCHEBULlNS),  (*OATA 

PROCESSING  SYSTEMS,  SCHEDUt I  NS ) ,  ( •SCHEPUL I N« , 
COMPUTERS),  TIME,  OPERATION  (U) 

IDENTIFIERS!  ON-LlNE  SYSTEMS,  TIME 

SHARlNO(COMPUTSnS)  lU) 

THE  PAPER  DISCUSSES  VARIOUS  CONSIDERATIONS  FOUND 
NECESSARY  WHEN  PLANNING  AN  ON-LINE  TlME-SHARED 
INSTALLATION,  PARTICULARLY  FROM  THE  POINT  OF  Vlf*  OF 
USERS  OF  SUCH  SYSTEMS.  BASED  MAINLY  ON  EXPERIENCE 
with  fHt  TIMC-SHARINO  SYSTEM  AT  THE  SYSTEM 

development  corporation,  actual  situations  are 

DESCRIBED  IN  ORDER  TO  SHOW  WHERE  PROBLEMS  EXIST,  AND 
HOW  AOVANTAOtS  OF  SUCH  SYSTEMS  HAY  BE  ACCRUED. 
iAVThOR)  tu> 
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supplementary  note: 
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COMPUTERS),  real  time,  STATISTICAL  FUNCTIONS, 

SYSTEMS  ENOINEERINQ,  MATHEMATICAL  MODELS, 

MATHEMATICAL  ANALYSIS,  PROBAilUTY,  COMPUTER 
personnel,  CFFEcTiV^NESS  (U) 

identifiers:  time  SHARINOICOMPUTERS)  (U) 

TML  CONCEPT  OF  TIME-SHAREO  COMPUTER  OPERATIONS  IS 
BRIEFLY  OESCRiSEO  ANO  A  MODEL  OF  A  T I ME»SM A k J Nft 
system  is  PROPOStp,  BASED  ON  TmE  ASSUMPTION  THaT  BOTM 
INTEPARRIVAL  AND  SERVICE  TIMES  POSSESS  AN  EAPOFENTIAL 
OISTR':  ^UTtON*  ALTHOUGH  THE  PROCESS  OESCMIBEO  BY ' 

THIS  MODEL  JS  nON-MaRKOVI AN,  AN  IMStODED  MARKOV 
CHAIN  IS  ANALYIF.O  BY  EXPLOITING  THE  FACT  THAT  THE 

instants  of  completion  of  a  *ouantuh*  of  service  are 

REGENERATION  POINTS.  IT  IS  SHOWN  THAT  USER 
CONGESTION  POSSESSES  A  LIMITING  P i S7R | BUT  I  ON ,  AND  THE 
METHOD  OF  generating  FUNCTIONS  IS  USED  TO  DERIVE  THIS 
OtSiRlBUTION.  the  CONCEPT  OF  CYCLE  TIME  IS 
discussed  ANO  TWO  MEASURES  OF  CYCLE  TIKE  DEVELOPED 
FOR  A  SCHEDULING  DISCIPLINE  EMPLOYING  A  SINGLE  «UEUE. 

A  NUMBER  OF  NUMERICAL  EXAMPLES  ARE  PRESENTED  TO' 
ILLUSTRATE  THE  EFFECT  OF  TME  SYSTEM  PARAMETERS  UPON 
USER  CONGESTION.  SYSTEM  RESPONSE  TIME,  AND  COMPUTER 
EFFICIENCY.  (AuTHORl  lU) 
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ANALTSI5,  classification,  TCLETTPC  SYSTEMS, 

F^gOBACI^  OPTIMIZATION  ^ 

lOE-NTiFIERSS  AN/FSO-Aa*  T|HC 
SHAR1N«(C0MPUTERS) *  ON-LINE  SYSTEMS*  UOVIAL* 

evaluation  ( 

TNC  DOCUMENT  PRESENTS  A  USER^S  AND  PROeRAMNER»$ 

description  of  the  trace  prosram,  rmich  provides 

THE  USER  RITH  ,\N  ON-LINE  TECNNIOUC  FOR  SCAMN  J  Ntt '  Oat  A 
AND  OERIVINO  VARIABLES*  THE  TECMNIRUE  ASSl.s,.-'  {N 
CREATINO  and  EVALUATINO  optimal  indices  F4^‘? 

CXHIBITINO  relations  AMQNQ  EMPIRICAL  DATA*  TRACE 
IS  RRIYTEN  IN  THE  TIMCSHARINS  SYSTEM  VERSION  OF ' TMc 
JOVIAL  LANCUAOE  (JTSJ  FOR  THE  AN/F5«-3a 
computer  AT  SOC*  THE  ON-LINE  CAPABILITY  OF  THE 
PROSRAH  PERMITS  IMMEDIATE  FEEDBACK  TO  THE  vSER  ABOUT 
the  relative  utility  or  jerivco  indices  ANd'PERMITS 
ADOPTION  OR  modification  OF  THESE  FOR  FURTHER 
ANALYSES*  THE  tIHE-SHAR|N6  CAPABILITY  OF  THE 
PROORAM  permits  EFFICIEN;  use  of  the  computer  in  THIS 
PROCESS,  (AUTHOR)  * 
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THE  USERS'  OUIDC  INSTRUCTS  THE  PROSPECTIVE 
TIHESHARtNO  USER  ON  HON  TO  USE  TINT#  THE  OH* 

CINE  TELETYPE  JOVIAL  INTERPRETER.  THE  OUIOE 

PRESENTS  A  ORIEP  INTRODUCTION  TO  TpC  TIME»SHAR|N6 

system,  a  COMPLETE  DESCRIPTION  OP  THE  DIALECT  OP 

THE  JOVIAL  LANQUAOE  THAT  TINT  INTERPRETS#  AND  THE 

TSS  COMMANDS  THAT  ARC  REOUIRED  NHEN  0PERATIN6 

TINT,  (AUTHOR)  (U» 
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supplementary  NOTE} 

OEScRlPtORSj  I  ♦PR0«RAMM1N6K0MPUTER$)  , 

DOCUMENTaT tONI »  COMPATieiL I TY t  INFORMATION 
retrieval,  data  STORAiiE  SYSTEMS,  PROORAMHINO 

LANOUaOCS,  computers  IU) 

lOENTIFlERSl  ON-LlNE  SYSTEMS,  TIME 
SHARINOICOHPUTCRS)  iCOHIT  PROORAMMlNIS  LANaUA6E, 
DESCRIPTORS,  MAC  PROJECT  (U) 

THE  DISSEMINATION  OF  INFORMATION  ABOUT  COMPUTER 
PHOORAMS  IS  HAMPERED  BECAUSE  OF  THE  LACK  OF 
conformity  in  DOCUMENTATION,  THE  DELAYS  INHERENT  IN 
ANY  DISTRIBUTION  SYSTEM,  AND  THE  INABILITY  TO  SELECT 

only  desired  information  WITHOUT  BElNa  flooded  with 
inforhation  which  is  not  of  present  Interest,  an 
ON-LINE  system  for  STORINO  AND  RETRJEVINC  INFORMATION 
ABOUT  The  PROOHAMS  associated  with  the  COMPATIBLE 
T|Mt-5HAR|NG  SYSTEM  (CTSS)  HAS  BEEN  DEVELOPED 
TO  BE  included  AS  A  C"*'^  COMMAND.  THIS  SYSTEM 
Will  HELP  TO  DOCUMENT  -£  SYSTEM  COMMANDS,  SUPERVISOR 
ENTRIES,  library  SUBPROGRAMS,  AND  PUBLIC  PROGRAMS* 

these  types  of  programs  have  been  chosen  since 

There  is  an  urgent  need  for  having  this  documentation 

available  on  demand,  |,E»,  ON-lINE.  (AUTHOR!  (Ul 
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Theory,  orcrations  research,  real  tine. 

MULTtRLE  OPERATION  iU| 

lOENTjntRSi  Theses,  tihi  3harin«kohruters> * 
hacrrojcct  <u» 

A  MODEL  FOR  THE  AUXILIARY  NEHORt  FUNCTION  OF  A 
SEOHCNTEO,  HULTl-RROceSSOR,  T|HE-SHAREO  COMPUTER 
SYsTeN  is  SET  UR,  A  DRUH  STSTEn  IN  RARtlCULAi^  tS 
DISCUSSED,  ALThOUOM  NO  LOSS  Of  OENERALIYY  iS  IHRLIeD 
by  limitino  The  discussion  to  drums,  RaRTIcOLAR 
ATTENTION  IS  4|VEN  TO  THE  RUCUE  OF  REQUESTS  RAlTlNft 

rOR  DRUM  use,  it  is  shorn  that  a  shortest  access 

time  first  QUrijc  ntSCIRLINC  ?S  THE  HOST  rrriciENT, 
rIth  THE  access  T|HE  BEINO  DEFINED  A5  THE  TIHE 
REOUIREO  FOR  THE  DRUM  TO  BE  ROSITIONCO.  AND  IS 
HEASUREO  FROH  TK£  FINISH  Of  SERVICE  OF  THE  LAST 
REOUeST  TO  THE  BEOiNNlNft  OF  THE  DATA  TRANSFER  FOR  THE 
SHORTEST  access  TIME  OUEUE  jS  HADE,  OIVINO  THE 
NINIMUN  ACCESS  TIME  RROBABILITY  0 1 5T« I  RUT  I  ON , 

equations  for  The  number  in  queue,  and  equations  for 

THE  WAIT  IN  The  queue*  SIMULATIONS  AERE  USED  TO* 

VERIFY  these  EQUATIONSI  ThE  RESULTS  ARE  DISCUSSED* 
finally,  a  QENERAL  MARFOV  MODEL  FOR  OUEUCS  iS 
DISCUSSED  IN  AN  APPENDIX.  lAUTHQRI  |U» 
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facilities  must  SE  apportioned  AHONO  COMPETITIVE 
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CONTEMPORARY  INTEREST  IS  SCCEOULINS  A  TIME-SHARED 
COMPUTER  AMONG  ITS  CONCURRENT  USERS,  SERVICE 
REQUIREMENTS  ARE  NOT  KNOWN  IN  ADVANCE  OF  EXECUTION. 

TO  KEEP  RESPONSE  TIMES  SnoRT  foH  SMALL  REQUESTS, 

SERVICE  intervals  ARE  PARTITIONED  AND  SEGMENTS  ARE 

served  separately  in  rouno-robin  Fashion,  a 

mathematical  ANAcVSIS  PINPOINTS  THE  TRADEOFF  DETWEEN 
overhead  and  DISCRIMINATION,  IMPLICIT  IN  THIS 
PROCEDURE,  ANO  ALLOWS  ALTERNATE  STRaTF.GIF.S  TO  BE 
COSTED,  extensions  OF  THE  SIHPlE  ROUND-ROBIN 

procedure  are  suggested,  the  objectives  of  Time 
sharing  are  reviewed,  and  implications  are  drawn  for 
the  design  of  future  priority  and  pricing  systems, 

lAUThOR)  (U) 
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THE  REPORT  PRESENTS  THE  RESULTS  OF  A  STUDY  AND 
0ESI4N  EFFORT  THAT  DEMONSTRATES  THE  FEASIBItlTY  Op  AN 
IMPROVEP  system  FOR  THE  MEAsOreHENT  AND  COLLECTION  OF 
RESIDUAL  Radiation  dose  rate  information,  the 
IMPROVED  system  CONSISTS  OF  AS  MANY  AS  |00  OATA 
COLLECTION  POINTS  AT  WHICH  UP  TO  200  OETtCTOftS  MAY  BE 
located,  data  aRE  TELEMETtREOTO  A  CENTRALLY 
LOCATED  online  COMPUTER  FOR  REAL  TIME  COMPUTATION, 
SUITABLE  PERFORMANCE  CHARACTERISTICS  AND  SYSTEM 
compatibility  have  been  demonstrated  by  an  ■ 
EXPERIMENTAL  DETECTOR  STATION  FABRICATED  FoR  TEST  anO 
evaluation,  other  system  components  were  Selected 
FROM  available  0FF*THE-SH£LF  COMMERCIAL  ITEMS, 

INCLUDED  IN  The  SYSTEM  IS  A  PROVISION  FOR 
OlfFERENT I ATION  BETWEEN  TMt  DOSE  RaTC  CONTRlBUYRP  bY 
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OJSITAE  COMPUTERS),  COMPILERS,  DATA  PROCESSiNfi 
SYSTEMS,  al<>EDRA  (U) 

identifiers;  on. line  systems  (O) 

the  development  IS  described  OF  AN  0N»LINE  COMPUTER 
system  for  symbol  manipulation  in  which  a  user  can 
arbitrarily  OtrlNE  SYMBOLS  AND  RULES  FOR  OPERATIN4 
WITH  THESE  symbols,  AND  THEN  INSTRUCT  THE  COMPUTER 
ON-LINE  TO  SELECTIVELY  APPLY  THE  RULES.  AT  ThE 

basis  of  the  system  is  a  small  set  of  elementary 

SYMBOL  manipulation  OPERATORS  WHICH  CAN  BE  FROftRAMMED 
ON-LINE  TO  CARRY  OUT  MORE  COMPLEX  SYMBOLIC  PROCESSES* 
THE  application  of  the  SYSTEM  TO  ALSEBRA  IS 
PRESENTEDl  THE  RESULTANT  SYSTEM  FOR  ALGEBRAIC  SYMBOL 
manipulation  allows  THE  USER  To  have  the  computer 
APPLY  rules  of  algebra  ON-LINE  TO  TRANSFORM 
mathematical  expressions  WHICH  HE  HAS  INPUT  |N  A 
NATURAL  FORM.  (AUTHOR)  (U) 
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SUPPLEMENTARY  NOTES 

descriptors;  (sAIR  force,  SKAGESSv  S^COMPUTERS, 

PERSONNEL  MANAGEMENT),  {♦AIR  FORCE  PtRSONNEtf 
COMPUTERS),  KaThEMaTIcau  MOoELS,  AS.G0R|THMS, 

FEASIBILITY  STUDIES,  REMOTE  CONTROL  SYSTEMS  <U| 

IDENTIFIERS:  on-line  SYSTEMS,  TIME 

5HARING<C0MPUTER5)  (U) 

TWO  AIR  FORCE  FUNCTIONS  WERE  EXAMINED  TO 
OETERMINE  The  FEASIBILITY  OF  CENTRaLUING  THE  TASkj 
at  a  COMPUTER  center  WITh  REMOTE  ACCESS.  ThE 
applications  EXANINtOS  (I)  AN  OVERALL  PAY  sVStEM, 

AND  12)  A  SYStEH  TO  AID  IN  TSHE  ASSIGNMENT  of 
PERSONNEL  TO  JC04,  PROVED  INTERESTING  IN  Th£^IR 
DEMANDS  UPON  UAR<>£-SCALe  OAT A-HANPL I NG  AND  ' 
MANIPULATION  C  APAB  I L I  T  I  F.S  ,  FEASIBILITY  OF  BOTH  THE 
PAY  AND  Man-job  match  systems  was  shown  and  Each  w^s 

EXAMINED  as  A  TJME-SHAHING  TYPE  Of  APPLICATION. 

THE  generalized  TIME-SHARING  MODEL  SHOWED 
CENTRALIZATION  OF  ALL  COMPUTATIONAL  POWER  TO  BE  MORE 
ECONOMICAL  THAN  OlSTRtSUTJNG  LOGICAL  CAPABILITY  TP 
RPHOTt  STATIONS*  IMREg.  SUPPORTING  *f<6LYTIC  STUDIES 
WERE  PERFORMEoI  THE  FIRST  DEALS  WITH  A  MEANS  FOR 
PARTITIONING  A  LARGE  FILE  TO  PERMIT,  IN  SOME  CASES, 
GREATLY  REOUCEo  SEARCHING  TIMES,  THE  SECONd'DEaLS 

with  a  mathematical  model  for  a  tine-shared  computer 
system  which  AllJ>WS  for  ANALTTICAL  calculation  Or 
PROCESSING  TIMES  AT  EACH  TERMINAL  AS  A  FUNCTION  Of 
system  LOADING,  THE  THIRD  INVESTIGATES  THRfC 
computational  algorithms  for  performing  MAN^JOB  MATCH 

calculations,  estimates  of  processing  times'arc 

GIVEN,  AND  THE  METHODS  COMPARED,  lAUTKOR)  IU» 
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CLASSIFICATION,  SuSOECT  INDEX  I  Na,  C  OMPy  T  A  T  I  ON  A 1. 

LINGUISTICS,  programming ICOMPUTERS « ,  MAGNETIC 

TAPE,  teletype  systems  (U) 

identifiers:  file  structures,  time  SHARING,  on¬ 

line  SYSTEMS,  LIGHT  PENS.  SOLO  5 B 1 BL I OGR APH I C  ON¬ 
LINE  DISPLAY)  lU) 

The  hold  (bibliographic  on-line  display) 
system  serves  as  a  general  purpose  vehicle  for 

RESEARCH  ON  THE  COMPONENTS  OF  A  R£AL»TIME  RETRIEVAL 

system*  specific  S'JBv'CCTS  fur  investigation  AfiC 
iNOuxiNG,  classification  and  categorizing  schemes, 
file  organization,  and  user-system  communication. 

The  program  operates  in  a  ‘TIME'SHARING* 

Environment  doing  Independent  retrieval  for  multiple 
simultaneous  usrs.  a  retrieval  station  hay  be  any 
Teletype  connected  to  the  time-sharing  system,  a 
station  may  be  augmented  with  a  CRT  CONSOLE  AND  A 
light  “EN  for  rapid  displaying  of  the  retrieval 
information,  retrieval  is  effected  BT  the 
specification  of  categories  and/or  retrieval  Phrases, 
using  boolean  connectors.  There  are  two  modes 
for  retrieval  operation:  the  browse  mode  and  the 

SCAKCn  Moot*  In  the  M«o#5t  MODE  THE  USER  MAY 
SPECIFY  BROAD  CATEGORIES  aNO  RETRIEVAL  TERMS  AND  THEN 
BROWSE  IhROUGH  the  RETRIEVAL  INFORMATION  ENTRY  BY 

entry.  The  User  designates  what  information  is  to 
BE  returned,  this  MaY  be  anything  that  is  defined 
IN  the  data  base,  ANO  MAY  RANGE  FROM  A  SIN,lE 
component  (SUCH  AS  AUTHOR,  TITLE,  ETC.,  FOR  A 
BIBLIOGRAPHIC  DATA  SET)  TO  A  COMPLETE  BODY  OF  TEXT 
Ij.E.,  ABSTRACT),  (AUTHOR)  IFOR  PRESENTATION 

AT  The  Third  annual  colloquium  on  information 
retrieval,  UNIV,  of  PENNSYLVANIA,  MAY  12-13. 
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SHARINGICOMPyTERS}  I'J) 

THIS  REPORT  describes  WORK  DONE  IN  TMC  ARPa* 

SPONSORED  INFORMATION  PROCESSING  TECHN i SUES ' AND 
COMMAND  and  control  RESEARCH  AND  LABORATORY 
PROGRAM  FROM  U  NOVEMBER  I94&  THROUGH  I?  MAY 
1944*  PROJECTS  CUVERED  ARC  T IME-SHARING, 

DATA  BASE  SYSTEMS,  COMPUTER  PROCESSING  OF 

natural  language,  and  The  research  and 

TECHNOLOGY  LABORATORY,  UUTHORI  (U) 
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(♦management  engineering,  cOmPutersjv  data 
Processing  systems,  cohmercc 

IDENTIFIERS!  TIME  SHAR I NG | C OHPUTERS > » HOL T I PuE 
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the  design  of  compoters  ano  systems  which  afford 

SIMVLTANtOOS  MULT | PLE*USER  ACCESS  MAS  eCEN  A  SUDJECT 

OF  industrial  and  academic  research  fob  several 
YEARS,  installation  OF  SEVERAL  • T I ME-SHAREO * 

COMPUTER  STSTEMS  HAS  PROCEEDED  W|TH  ADDltlONAt 
RESEARCH  and  OEVELOPNENT  DEVOTcP  TO  ThEIR 
improvement.  The  major  effort  evidencsd.  however. 

HAS  BEEN  directed  TO  THE  DEVELOPMENT  OF  THESE 
facilities  as  S''STeMS  with  only  secondary  attention 
PAID  TO  THE  requirements  OF  THE  POTENTIAL  USERS  AND 
almost  none  to  management  users  ••  the  subject  of 
interest  here,  in  this  paper  we  will  attempt  to 

EVALUATE  CERTAIN  ASPECTS  OF  T|ME*SHAREP  SYSTEMS  USING 

The  requirements  of  the  POTENTIAt-  managerial  user  as 
LNITS  or  analysis.  POSSiDlE  applications  of  time¬ 
sharing  ARE  DISCUSSED.  DESCRIPTION  OF  USAGE  IN 
Extant  systems  is  included  where  applicable  8UT  the 
FAR-H0R£-VAST  potential  USES  CONSTITUTE  THE  PRIME 
FOCUS.  IN  addition,  two  COMMERCIAL  TIME-SHARING 
SERVICES  available  to  MANY  COMPANIES  ARE  DESCRIBED  IN 
DETAIL  AS  POSSIBLE  PREDECESSORS  OF  ENVISIONED 
gigantic  CENTHaLUEO  COMPUTER  SYSTEMS  WHOSE  ECONOMIES 
OF  scale  and  elimination  of  rcduntant  data  storage 
hake  Their  use  by  even  the  largest  of  companies 
advantageous.  I  author  I  lU  I 
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This  Paper  describes  the  operation  of  the  time* 

SHARING  SYSTEM  NO*  IN  USE  IN  ThE  RESEARCH  aNO 
TECHNOwOGY  WAgORATORY  OF  THE  SYSTEM 

OevetOPMENT  corporation,  the  scope  of  the 
PAPER  COVERS  The  OPERATOR'S  OOtlES,  MEANT  eATOOT,  aNP 
considerations  THAt  OPERATIONS  MANAGERS  SHOOED  BC 
GIVING  TO  PRESENT  AND  INHERENT  PROBEEMS  POgtO  IT  THE 
N£*l  METHODS  OF  COMPUTER  OPERATIONS,  (AUTHOR}  lUI 
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The  Thesis  oescRibes  a  scheme  for  processor 
multiplexino  in  a  multiple  user,  multiple  processor 
computer  system,  the  scheme  is  9ASE0  UPON  A 
distributed  SUPERVISOR  WHICH  HAY  BE  OirrERENf  fOR 
OIPEEREnT  users.  The  processor  mmltiplexino  HETHOO 
provides  smooth  inter-process  cOMMUNKATIONi 
treatment  Of  INPUT/OUTPUr  CONTROt  AS  A  SPEClAi-  CASE 
of  inter-process  communication,  and  provision  for  a 
user  to  specify  PARAUUeU  PROCESSIN«  OR  SIKULTANfiOUS 
input/output  without  interrupt  logic,  by  treatment 
OF  processors  in  an  anonymous  pool,  smooth  and 
automatic  SCAtlNG  OF  SYSTEM  CAPAC|(V  !5  OBTAINED  AS 
MORE  PROCESSORS  AND  MORE  USERS  ARE  ADDED.  Tm£  BASIC 
design  has  INTRINSIC  OVERHEAD  IN  PROCESSOR  TIME  AND 

memory  space  which  remains  proportional  to  the  amount 
Of  useful  work  the  system  does  under  extremes  OF 

SYSTEM  scaling  and  LOADING.  ThE  DESIGN  IS  NOT 

limited  to  a  specific  hardware  Implementation*  it  is 

INTCNOEO  to  H*  C  WiuE  APPLICATJui'i  Tv  HUuTjr'Lt-^t.D. 

multiple  processor  computer  systems.  The  proccssor 

TRArFIC  CONTROLLER  DESCRIBED  HERE  IS  An  INTCC.RaL  PART 

OF  Hvl'sCS,  a  hULTJPLEA£D  1NF0«HaT!0N  anO 

COMPUTING  SERVICE.  lUI 
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IHIS  PAPEH  DESCHlBfiS  THE  CUHHENT  SOC  tlH£. 

sharing  StSTCH  SCHCDULINO  ALOOftiTHH*  PRESENTS 
SOME  SIHULATIOK  RCSUtTS  AND  OBSSSVATIONS  RhICh  u£o  tO 
ITS  OESiON  aMO  |hPl.et1£HTAT  ion,  ano  EVACUATE^  THE 
AEGOftlTHM  OH  tHt  3*f»5  Of  SHPiHiCAU  STSTSH  5aTA* 
aCNCRAL  OOSCRVaTIONS  on  SCHEOUtlNO  ARK  AlSo' 

PRCSCNTCO  IN  ORoER  to  PROVIDE  JNSiaHT  INTO  THE 
PROBLIH  and  to  assist  STSTKN  0C5I4NEHS  IN  THE 
OEVei-OPHENT  Of  OPTIMAL  SCHCOULiNO  ALOORItHHS  fOH 
FOTySE  TIHE-SMAREO  STSTCHS*  UOTHOR)  ‘  (0) 
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ifECHNOLO&l  ijROU  BUCK  HUE  FALLS,  PENNSYLVANIA, 

NOvEHh8£h  I76i, 

OEScRlPTORs;  <»CCHHAN0  CONTROL  SYSTEMS,  $TATt- 
OF-Th£-aRT  ftCvltAS),  HEAL  T|HE,  OATA  PROCESSINS 
SYSTEMS,  P»OCflAHNlN6(cOHPUTERS! ,  MANAGEMENT 
PIANNJnG,  SYsTTHS  £NOlN£EftlHQ  iU| 

A  FEft  years  ago  S,  H.  aCNCNGKY  AND  AUTHOR  WROTE  A 
PAPER  TITlEO,  SOHE  THOUGHTS  ON  OEVELOPjNG 
FUTURE  COHHANO  ANO  CONTROL  SYSTCHS.  IN 

oftiLf,  The  Paper  aroueo  for  a  version  of  an  ♦on-site* 

UtvELOPHLNT  AND  OlSION  PHILOSOPHY  SUPPORTED  BY  A 
HiLtlARV  SERVICE  CENTER  NhICH  WOULD  PROVIDE  THE 
APFKOPRIaTE  specialists  on  loan  to  THE  6IVEN  UJRR 
command.  This  paper  raises  some  oucSTions  aS  To 
Whether  the  newer  capasiutus  for  'on-line* 
iNlLRACTjONS  8ETWCCN  USERS  AND  AUTOMATED  SYSTEMS  HAVE 
outmooeo  the  previous  thinking  on  the  Subject  of 
command  SYSTEM  DESIGN,  |U> 
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UUL  SOP  BAKCRt  C#  L.  1 

RCfT*  NO*  RH-SCSS-PR* 

CONTRACTJ  AF  H? ( $36 ) »  I  700 , 

UNCLASSIFJEO  REPORT 

AVAlLAdtLtTY:  RAND  CORP«  1700  MAIN  ST*,  SANTA 
MONICA*  calif*  s2*00. 

SUFPLE''.ENTARY  NOTCI 


OESCRIPTORSJ  <*CQMPUT£RS,  •NAN-MACHINE  STSTEHS), 

REAL  TIME,  016ITAL  COMPUTERS,  SPECIAL  PURPOSE 
COMPUTERS,  REMOTE  CONTROL  SYSTEMS,  STStCMS 
CN«ilNEERIN« 

identifiers:  uossi jumnniac  open  skop 

'SYSTEM} 

A  STEP-BY-STE?  DEMONSTRATION  Of  JOSS--A  SYSTEM 
OESISNEO  to  provide  THE  J NO  I  V  I  DUAL  SC 1  ENT  I St  AND 
ENQINECR  WITH  a  PERSONAL  COMPUTATIONAL  SERVICE 
IMMEDIATELY  AVAILABLE,  R^  'NEVER  REBUIRCD,  IN  HIS  0«fN 
WORKING  environment,  THE  .U S T ( NGU I SH I N6  FEATURES 
OF  JOSS  ARE!  MOBILI  CONSOLES  EGUJPPCO  WITH  * 

ELECTRIC  TYPEWRITERS  fOft  INPUT  ANO  OUTPUTI  HIGHLY 
READABLE  AND  POWERFUL  LANGUAGE  FOR  NUNCRIC 
COMPUTATION!  ENGLISH  CAPITALIZATION,  SPELLING,  AND 
PUNCTUATION  RULCSI  EAST  EOtTINGI  OUUK  RESPONSCI 

exact  inputi  Familiar  decimal  arithmctici  exact 

output;  and  REpORToQUALITV  FORHATTED  OUTPUT*  THE 
INTIMATE  INTTRACTiON  BETWEEN  HAN  AND  MACHInE  PERHJt* 
THE  DOSS  USER  TO  EXERCISE  UUOGMCNT  CONTINUaLLT 
Ol'UNG  The  COURSE  OF  computation,  changing  and 

‘.E  PROCEDURE  AS  ME  WISHES*  THIS  J5  ONE 


(U| 

<UI 


OF  the  UNISUE  aspects  THAT  DISTINGUISHES  JOSS 
OTHER  SYSTEMS  aND  HAS  LEO  TO  ITS  ENTMWSUStU 
adoption  3y  the  Hand  staff*  this  talk  was 
PRESENTED  TO  ThE  ELEVENTH  ANNUAL  DATA 
processing  conference  at  the  UNIVERSITY  OF 

ALABAMA  BIRMINGHAM  CENTER  ON  H  MAY  1V44* 

I  AUTHOR) 


from 


I 


(U) 


62 


UNCLASSIFIED 


A00394 


UNCUASSir ICD 


DPC  REPQHT  BISLIQISRAPHY  SEARCH  CONTROL  NO.  A00396 

AD-637  l?2  9/2 
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OCSCRIPTIVE  NOTE!  MASTER’S  THESIS. 
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REPT.  NO.  MAC-TR-Sl  . 
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UNCLASSIFIED  REPORT 

supplementary  NOTE! 

OESCRIPfORSI  <*COMPUT£R  LOGIC, 

•modelS(Simulationsi I ,  digital  computers, 
combinatorial  ANALYSIS;  ALGORITHMS.  DATA 
PROCESrJING  SYSTEMS  (UJ 

identifiers;  time  SHARINGICOHPuTERS) ♦  THESES  (U> 

A  digital  logic  simulation  system  is  proposed  por 

DESIGN  VERIFICATION.  LOGIC  TO  BE  SIMULATED  IS 
SPECIFIED  with  a  high-level  REGISTER  TRANSFER  DESIGN 

language,  and  the  simulation  system  operates  on-line 
ON  A  LARGE  time-shared  COMPUTER.  THE  PROBLEM  OF 
selecting  ADECUATE  circuit  and  SIGnAw  models  EOR  THIS 
PURPOSE  IS  CONSIDERED.  MODELS  ARE  PROPOSED  WltH 
SUFFICIENT  timing  DETAIL  TO  AI.lOR  THE  SIMULATION 
SYSTEM  TO  detect  TIMING  ERRORS  WHICH  CURRENTLY  ARC 
FOUND  BY  manual  CHECKING  OR  PROTOTYPE  DEBUGGING.  A 
DATA  STKUCTURE  FOR  REPRESENTING  IDEALUED  CIRCUIT  AnP 
signal  models  and  a  hatching  SIMULATION  ALGORITHM  IS 
DISCUSSED,  the  DATA  STRUCTURE  IS  A  DIRECT 

representation  of  a  complete  subset  of  the  design 
language  and  is  organized  so  that  it  can  be 

INCREMENTALLY  MODIFIED  TO  REFLECT  DESIGN  CHANGES. 

THE  SIMULATION  ALGORITHM  IS  VERY  EFFICIENT  BECAUSE 

combinational  levels  are  re-evaluateo  only  if  Their 

VALUES  ARE  needed  AND  HAY  HAVE  CHANGED  SINCE  LAST 
evaluated,  the  data  STRUCTURE  |S  EXPANDED  TO 
REPRESENT  detailed  CIRCUIT  AND  SIGNAL  MODELS.  A 
method  of  intermixing  IDEALIZED  AND  DETAILED  MODELS 
AND  efficiently  SIMULATING  VERY  LARGE  DESIGNS  IS 
DISCUSSED.  EXTENSIONS  ARE  PROPOSED  TO  THE  DESIGN 
LANGUAGE  SO  THAT  IT  CAN  BE  USED  TO  SPECIFY  MODEL 
parameters  and  serve  AS  THE  SIMULATION  COMMAND 
language.  IAUTHOR)  (Uj 
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UNCLASSIFIED  REPORT 

supplementary  note:  kept*  on  proj*  mac. 
descriptors:  (•input-output  devices*  ♦special 

purpose  COMPUTERS),  OPERATIONS  RESEARCH,  OUITAL 
COMPUTERS,  multiple  OPERATION  lU) 

identifiers:  tihE  sharInO(Comput£r$) *  theses  iu) 

after  INTROoUcINC  and  defining  the  CONCEPTS  OF 
TIHE-SHARINa,  SEGMENTATION*  AND  HUUT IPROCESS 1 N« ,  TrO 
CLASSES  OF  SYSTEMS  INCORPORATING  THESE  ARE  ' 

INTROOUCED*  BOTH  CLASSES  USE  ASSOCIATIVE  MEMORIES, 

AS  ♦LOOK  BEHIND*  DEVICES  TO  SPEED  THE  OPERATION  OF 
AODRESSING  THE  SEGMeNTEO  HEHORY,  WITH  THE  DISTINCTION 
BETWEEN  CASSES  BEING  THE  LOCATION  OF  THE  ASSOCIATIVE 
HEHORY,  IN  ONE  CLASS,  THERE  1$  ONE  ASSOCIATIVE 
MEMORY  FOR  EACH  BROCESSING  CLEMENT,  NO  HATTER  HOW 
MANY  MAIN  HEHORY  UNITS  ARE  CONNECTED  TO  A  PROCeSSoRI 
IN  THE  SECOND  CLASS.  THERE  |S  ONE  ASSOCIATIVE  HEHORY 
FOR  EACH  MAIN  HEHORY  UNIT,  WITH  THE  PROCESSORS 
SHARING  the  ASSOCIATIVE  MEMORY*  AFTER  INTRODUCING 
two  criteria  for  INPUT/OUTPUT  SYSTEMS,  ThaT'THE 
OVCRH&AO  ASSOCIATED  WITH  iHClR  USE  BE  SMALL  AND  THaT 
THEY  MAY  BE  PHYSICALLY  AND  LOGICALLY  SIMPLE,  AND 
UCSCRIBiHG  FURThtR  OPERATIONS  OF  THE  SYSTEMS,  it  |S 
CONCLUDED  that  MEMBERS  OF  THE  SECOND  LASS,  HAVING 
SHARED  associative  MEMCRIES,  BEST  MEET  THESE 
CRITERIA.  (AUTHOR)  (U) 
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oN-wiNE  interactive  displays  in  application  to 

LINGUISTIC  ANALYSIS  AND  INFORHATION  PR0CCSS|N«  AND 

retrieval* 

descriptive  mote:  proeessional  paper, 

SEP  6A  22P  Sl!iM0N5*R*  P*  i 

REPT*  no.  SP-2R32/00I/00* 
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supplementary  note;  prepared  for  presentation  at  THf 
symposium  on  MAN/MACHINES  interaction.  PARIS 
IFRAnCE).  10-17  OCT  4A.  SEE  ALSO  A0.AI5  718, 

AD-A32  R73. 

descriptors:  (♦man-machine  systems,  display 

SYSTEMS),  information  RETRIEVAL,  COMPUTATIONAL 
LINGUISTICS,  REPORTS,  B I dL  I  OCR APH  I CS  (0) 

identifiers:  on-line  systems, 

KCRNELUATIONISENTENCESI  .  BOLD  .  SENTENCES  (U) 

AS  computers  are  used  FOR  I NCRE AS  I U(iL  Y  COMPlC* 
operations  such  as  retrieving  documents  AND  analyzing 
SENTENCEi,  IT  BECOMES  APPARENT  ''MAT  HUMAN  DECISION¬ 
MAKING  IS  STILL  AN  ESSENTIAL  ELEMENT  OF  THE  PROCESS. 

The  use  OF  the  on-line  interactivc  capability  of 

TODAY'S  third-generation  COMPUTERS  SUPPORTED  BY 
TYPERRITeR  ANO  display  SCOPE  terminals  makes  The 
construction  of  computer-aided  systems  for  These 
complex  tasks  an  attractive  approach,  tro  such 
systems  are  oescRiBCD  IN  the  Paper,  one  is  bold, 

A  document  retrieval  system  That  offers  the  user  an 
on-line  BR0*S!NG  capability  as  rell  as  the  abJlity  to 
retrieve  documents  or  construct  bibliographies  using 
computer-driven  display  scopes  and  TYPERHITERS. 

The  other  is  a  sentence-analysis  system  that 

COMPUTES  OEPENOENCT  ANALYSES.  PHRASE  STRUCTURE 
analyses  ANO  kernel  SETS  FOR  EACH  SENTENCE  IT  IS 
GIVEN.  THIS  SYSTEM  PRODUCES  AND  DISPLAYS  MULTIPLE 
ANALYSES  AND  ALLORS  THE  USER  TO  CORRECT  THEM  OR  TO 

select  Those  rhich  are  satisfactory,  the  conclusion 
IS  that  for  50HE  time  TO  COME  COMPLEX  INFORMATION 
PROCESSING  SYSTEMS--PARTICULARLY  THOSE  CONCERNED  R|TH 
natural  LANGUAGES--RILL  REMAIN  AT  THE  L^VEL  OF 
semiautomatic  COMPUTER  AIDS  TO  HUMAN  INFORMATION 
PROCESSING.  AS  SUCH,  THEIP  USEFULNESS  CAN  BE 
MAXlHlZEO  BY  optimal  USE  OF  INTERACTIVE  DISPLAY 
technology.  (AUThQRI  |U) 
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supplementary  NOTE!  PREPARED  fO.  'P.fcSE' "  '  T  I  ON  AT  Tme 
CONGRESS  ON  INFORMATION  SYSTEM  Sl -^NCE  AwO 
TECHNOLOGY  ORO),  BUCK  LL  FALLSv  PENNSYLVANIA* 

NOVEMBER  20-23  IVAG* 

descriptors:  (*han-machine  systems*  display 

systems:*  iainformation  retrieval*  man-machine 

SYSTEMS).  PROGRAMMINGICOMPUTERS J  ,  PROBLEM 
SOLVING*  DECISION  MAKING*  OaTA  PROCESSING  SYSTEMS* 
SYNTAX,  teletype  SYSTEMS,  CATHODE  RAY  TUBES," 

COMPUTERS  (y) 

THE  VERSATILITY  ANO  ADVANTAGES  OF  USING  ON-t.lHE 
interactive  displays  rre  illustrated  by  examples  from 
a:  THE  general  burpose  display  system 
(GPDS),  <2)  the  pattern  LEARNING  PARSER 
<PLP  II),  AND  (3)  The  bibliographic  on. 

LINE  DISPLAY  SYSTEM  (BOLD)*  ALTHOUGH  THESE 
SYSTEMS  ARE  DESlItNED  FOR  DIFFERENT  PURPOSES  THEY  ALt 
UTILIZE  DISPLAYS  AS  CONMUNtCATtON  CHANNELS  BY  NhICH 
THE  HAN  AND  YMC  MACHINE  ARE  ABLE  TO  ENGAGE  iN  A 
DIALOG  ANO  WORK  TOGETHER  TO  SOLVE  PROBLEMS.  THE 
COMPUTER  PROCESSES  DATA  RAPIDLY  ANO  DISPLAYS  TKc 
results.  THE  information  PROVIDED  IN  THE  DISPLAYS 
ENABLES  THE  USER  TO  STEER  AND  CONTROL  THE  StCP-BY- 

step  progress  of  the  program,  not  only  are 

PROBLEMS  SOWED  MORE  EFFICIENTLY,  BUT  THE  USERS  ARC 
MORE  SATISFIEO  BY  ThE  RESULTS  ACHIEVED.  (AUTHOR) 

'  (U» 
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DEVICES,  COMPUTERS  (U) 

identifiers:  pop-s,  ibm  tono  (U) 

1  A  POP-S  AT  the  university  OF  PENNSYLVANIA  1$ 

ATTACHED  TO  AN  18H  70N0  THROUOM  A  HI«H  SPEED  DaTA 
:  CHANNEL.  IN  THIS  CONF J OUR AT  I  ON  IT  SERVES  AS  AH 

I  intermediary  eCTRCEN  THE  7090  AND  SEVERAL  REP/OTE 

CONSOLES  INCLUDINO  CHARACTER  DISPLAYS  AND 
I  teletypes,  THE  PURPOSE  IS  TO  PROVIDE  REAL-TIME 

[  Information  retrieval  systems  with  a  remote  console 

capability,  this  paper  consists  or  TWO  parts: 
the  first  section  described  THE  interaction  AH0N(» 
i  THE  VARIOUS  subsystems,  AND  THE  SECOND  SECTION 

PRESENTS  AN  ACCOUNT  Of  THE  ASSEMBLY  OF  PDP-S 
PROORAMS  ON  THE  7090,  lAUTHOR)  (U) 
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IDENTIFIERS!  ON-LINE  SYSTENS*  HAftlC  PAPER  SYSTEM* 
SYMdOLlC  mathematics*  LIOHT  PENS*  «D1SPLAT 
SYSTEMS  10) 

THE  REPORT  OEScRlRES  THE  PRELIMINARY  VERSION  OF  The 
MAOiC  PAPER  SYSTEM*  THROOOH  A  CON VERSA f I  ON At 
interaction*  the  system  AIDS  THE  SCIEtiTIST*  ENSINCER 
OR  mathematician  aS  he  performs  symbolic  operations 

ON  LINEAR  algebraic  EQUATIONS*  THC  USER  BEGINS  BY 
ENTERINa  HIS  INITIAL  EQUATIONS  AND  CONDITIONS  THROUGH 

A  mathematical  keyboard*  as  hc  types  these 
equations,  They  arc  oisplayeo  on  a  flicker-pree  scope 
IN  standard  mathematical  NOTATION*  USING  A  PUSH*’ 
button  control  panel  and  a  light  pen,  he  MAt  SltECT 

EXPRESSIONS  AND  OPENATIONS  NHICH  ARE  TO  BE  PERFORHEO 
ON  Them*  if  THE  operation  is  legal,  the  system 

GENERATES  A  NCR  EQUATION  «H1CH  IS  THEN  ADDED  TO  ThE 

scope  display,  rith  the  basic  set  of  operations* 

THE  USER  may  create  NER  OPERATORS  RH|CH  CAN  THEN  »£ 
ADDED  TO  The  SYSTEM*  HE  CAN  ALSO  INTROOVCE  SPECIAL 
NOTaTIONAL  conventions,  the  user  has  CON.IDERABLE 
CONTROL  RMKM  ENABLES  hIM  TO  ’  PERSONAL  I  XE  The  SYSTeh 
TO  meet  his  ORn  particular  needs.  IaUTkOR)  IW) 
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California,  November  r  and  s. 
oescriptors;  <*diqital  computers*  •time 

sharing,  OPERATION,  PROBLEM  SOLVINQ  (U) 

identifiers;  joss  (U) 

JOSS  iS  A  iime»shareo  computer  system  that  provides 
FOR  the  solution  of  numerical  problems  via  an  Easily 
learned  LANOUACE  At  remote  TYPCiAItCR  CONSOLES* 

The  P0R*A  HARONARE  used  to  IMP;.EHENt  JOSS 
CONSISTS  OF  JI2|000  NOROS  Of  U7SM  SEC  CORE  MEMORY*  A 
1-MILLION.WORD  RM  sec  drum,  a  A«M|LLlON»»fORD 
OISCFILE*  and  VARIOUS  peripheral  devices*  a 
SPECIAL  data  Relocation  mode  for  memory  references 

MAS  BEEN  AODED  TO  FACILITATE  INTERPRETATION  OF  JOSS 
PROOHAMS.  THE  JOSS  CONSOLES*  BUILT  AROUND  A 
SELECTRIC  I/O  TYPEiRlTCR*  WERE  SPECIALLY 

manufactured  to  rand  specifications,  features 
include  full  duplex  sionalino*  line  Parity  checkino* 

A  PAGE  EJECT  MECHANISM,  AND  SEVERAL  BUTTONS  AND 
LIGHTS  TO  CONTROL  AND  REPORT  CONSOLE  STATUS,  'fHC 

stand-alone  JOSS  software  consists  of  the  joss 

LANGUAGE  interpreter  AND  ITS  ARITHMETIC  SUBROUTINES, 

A  HONITOK  FOR  USER  SCHEDULING  AND  RESOURCE 

allocation,  and  I/O  routines  for  the  disc,  drum, 
consoles,  and  other  peripheral  devices,  joss 
service  is  currently  available  to  nearly  sod  users 
Through  3h  consoles,  six  of  which  are  remote  to 
Rand  operating  over  both  private  and  dataphonE 

LINES.  (AUTHORI  IU| 
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DATA,  MAN-MACHINE  SYSTEMS,  DaTa  STORAGE  SYSTEMS, 

COMPUTER  OPERATORS,  TYPEWRITERS 
IDENTlflERSl  ON-LINE  SYSTEMS 

areas  Investigated  include  slow  memory  data 

StORAOe,  THE  PROaLEM  OF  DECODING  FROM  AN  INDE*  TO  A 
SLOW  MEMORY  ADDRESS,  THE  STRUCTURE  OF  DATA  LISTS  AND 
DATA  LIST  operators,  COMMUNICATIONS  BETiEEN  THE  HUMAN 
USER  AND  THE  SYSTEM,  PROCESSING  OP  RETRIEVAL 
HEQUfcSTS,  AND  THE  USER’S  CONTROL  OVER  THE  RETURN  OF 
information  RETRIEVED,  LINEAR,  LINKED  AND  INVERTED 
FILE  STRUCTURES  ARE  CONSIDERED,  EMPIRICAL  DATA 
FROM  THE  repository  OF  THE  ASSOCIATION  FOR 
COMPUTING  machinery  ARE  USED  FoR  ILLUSTRATIVE 
PURPOSES.  THESE  data  are  ALSO  USED  IN  THE  PORTION 
OF  The  decoding  mechanism  study  which  deals  with  the 

effects  of  TRUNCATION  OF  INDEX  TFRH$.  FOLtOW|MO 
TmE  file  ORGAniIaTION  study,  TmE  necessary  list 
STRUCTURES  AND  LIST  OPERATORS  ARE  DESIGNED.  AN 

editing  language  for  use  OY  The  human  operator  in 

COMMUNICATING  WITH  THE  SYSTEM  |5  SPECIFIED,  AS  are 

requirements  for  The  execution  of  ’BACKGROUND* 
programs  when  a  USER’S  information  retrieval  Request 
IS  NOT  being  processed,  FINALLY,  A  SIMPLE  SEQUENCE 
OF  MAN-MACHINE  COMMUNICATIONS  WHICH  AllOW  ThE  USER  OF 
the  system  to  specify  what  classes  of  data  are  to  ec 
returned  to  him  is  outlined,  (author)  <U) 
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SYSTEMS,  STOCHASTIC  PROCESSES,  HaTHCHAT I C AC 
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TIHE^SHAReO  computer  |0R  PR0CESSIN4)  rACJWlTlES 
ARE  TPEATEO  AS  SfOCHAStK  QUEUEING  SYSTEMS  UNOER 
PRivORITY  service  OISCtPCiNES  AND  THE  PCRPONMaNcE 
MEASURE  OP  THESE  SYSTCHS  IS  TAKER  TO  ftC  THE  kilkkit 
TtHC  SPENT  IN  the  system*  RESULTS  ARE  PRESENTED 
FOR  MODELS  IN  RHICH  TIME*ShaRED  COMPUTER  USAQE  IS 
OSTAINED  DY  OIVINq  EACH  REQUEST  A  PIKED  QWANTUMi  Q, 
OP  time  on  the  PROCESSORi  AFTER  *H|CH  THE  REQUEST  IS 

Placed  a^  the  end  of  a  queue  or  other  requeSTsi  tMC 
QUEUE  or  requests  is  constantly  cycled*  QIViNQ  EACH 
user  q  sec  on  the  machine  per  cycle*  results  for 
the  case  for  Which  q  approaches  limit  op  o  Ia 
processor-shared  hoocli  are  then  presented*  a 

GENERAL  TIME-ShARED  FACILITY  IS  THEN  CONSIDERED  IN 
which  priority  GROUPS  ARE  INTROOUClO. 

SPECIFICALLY,  the  PITH)  PRIORITY  QROUP  1$  QlVEN 
G  SUB  P  Q  SECONDS  J  ft  THE  PROCESSOR  EACH  TIME 
around*  LETIINii  W  APPRUACm  LlHlT  OP  0  WE  ThEN 
GET  RfcSUuTS  FOR  PRIORITY  PROCESSOR-SHARED  StSTCM* 

These  discipiines  are  compared  to  the  first  core 
First  served  disciplines*  the  stsums  considerco 
provide  the  two  6aSK  features  desired  in  any  tlRC- 

SHAREO  system,  NAHELY,  RAFIO  SERVICE  FOR  SHORT  JOBS, 
AND  THE  virtual  APPEARANCE  OP  A  tfRACTIONAL 
CAPACITY!  processor  AVAIlAOlE  ON  A  rULL-tIHt  »A$IS, 
NO  CHARGE  IS  made  FOR  SWAP  TIME,  THUS  PROVIDING' 
results  for  moeal*  systems.  The  results  hold  only 
FOR  POISSON  arrivals  ANO  GEOMETRIC  iOR 

ekponentiali  Service  time  distributions* 

(AUTHOR) 
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language >.  COMPUTERS.  COMPUTER  PROGRAMS. 

PRINTING,  CLASSinCATlON,  CATHODE  RaY  TUBES, 

PATTERN  RECOGNITION.  FEASIBILITY  STUDIES,  INPUT- 

OUTPUT  devices  |0| 

IPENTiEiERS;  0N-»LIN€  SYSTEMS.  WRITING  lU| 

IT  IS  usually  a  long  AnO  arduous  Task  to  eino 
CHINESE  characters  SN  A  DICTIONARY  BECAUSE  THE 
CHARACTERS  HAVE  NO  NATURAL  ORDERING.  IN  ORDER  TO 
DEMONSTRATE  THE  FEASIBILITY  Of  AUTOMATING  THIS 
PROCEDURE,  A  COMPUTER  PRQCRAM  waS  DEVELOPED  fOR 

cataloging  ANO  RETRIEVING  RELATED  GROUPS  OF  CMiNCSt 
characters.  The  program  is  RRITTCN  IN  IBM  isO 
ASSEMBLY  LANGUAGE  ANO  RUNS  ON  A.i  IBM  SGO/ 

MODEL  RO.  IT  hakes  USE  OF  MUCH  OF  THE  SOFTWARE 
ANO  TECHNIQUES  OCVELOPEO  FOR  THE  GRAIL  PROUECt. 

the  input  device  n  a  tablcti  the  output  device  is 
A  high*performanc£  cathode  ray  tube  icrti  oisRlay. 

(AUTHOR)  lU) 
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DESCRIPTORS!  (♦COMPUTERS,  CONTROL  STSTCHSI. 

TIME  SMARINC,  REMOTE  CONTROL  SYSTEMS. 

PROTECTION.  COUNTERMEASURES,  VULNERA8 IL I T Y  (Ui 


various  questions  of  PROVlOINC  information  PRIVACY 

FOR  REMOTELY  ACCESStSLE  ON-LINE,  TIME-SMaREO 
INFORMATION  SYSTEMS  ARE  EXPLORED*  SUCH  SYSTEMS, 
ESPECrALLY  THE  REMOTE  TERMINALS  AND  THE  COMMUNICATION 
NETRORK,  are  VULNERABLE  TO  THREATS  TO  PRIVACY  RANfilNC 
FROM  ACCIDENTAL  DUMPING  OF  INFORMATION  AS  A  RESULT  OF 

maRonare  op  softraRe  failures  to  deliberate 
penetration  using  sophisticated  equipment, 
deliberate  attacks  are  to  be  expected  since  patoff 
from  obtained,  altered,  or  erased  information  could 
BE  high.  The  resources  required  vary  from  the  cost 
of  a  tape  recorder  to  a  large  investment  in  equipment 

AND  KNCR-HOR*  THE  PROTECT  I VE  TECHN  I QUES  DISCUSSED 

IN  This  paper  includes  shielding  to  reduce  Uectro- 

MAGNETIC  EMANATIONS!  USE  OF  ONCE-ONLY  PASSROROS  FOR 

access  CUNTROLI  application  OF  PRIVACY 
transformations  to  conceal  information  In  user- 

rRCCcSSCR  CCHHUNiC AT  IONS  AND  IN  DATA  FILES!  RECORDING 
OF  attempted  PENETRATIONS!  AND  SYSTEMATIC 
VERIFICATION  OF  THE  HARORARE  AND  SOFTRARE  INTEGRITY* 

IT  appears  POSSIBLE  TO  ENGINEER  VARIOUS  PRIVACY 
protection  techniques  into  INFORHATIUN  SYSTEMS  SO 

that  the  cost  of  protection  is  proportional  to  tM£ 
amount  received,  and  is  borne  LARGCwT  by  those  users 
RHO  DESIRE  PPJVACY  FOR  TKEIR  COMMUNICATIONS  ANDFOR 
files.  (AUTHOR)  I^I 
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DESCRIPTONSJ  <*T|ME  SHAR1N6,  ST  ATE--0P*>THE-ART 
Reviews),  (•DATA  PROCESSING  SYSTEMS, 
optimuation)  ,  (•MULTiPte  operation, 

COMPOTERS) ,  PROGRAMMING! COMPUTERS) , 

HISTORY,  MONTE  CARLO  METHOO,  DIGITAL 
COMPUTERS,  TMESES,  SCHEDULING,  BIBLIOGRAPHIES 
lOENTiriERS,'  MULTIPROCESSING, 

multiprogramming 


THE  HISTORY  AND  PRESENT  STATUS  ()44S)  OF 
multiprocessing,  I^ULTIPROGRAHMING,  and  TIMESHARING 
are  reviewed,  it  is  concluded  THAT,  DESPITE  THEIR 
diverse  histories,  these  TECHNIQUES  ARE  DESTINED  TO 
BE  INTERTWINED.  ALTHOUGH  THE  MECHANICAL  PROBLEMS 
IN  OPERATING  SYSTEMS  THAT  EXPLOIT  THESE  TECHNUUES 
HAVE  LARGELY  BEEN  SOLVED  AND  THE  DIFFICULT  MEMORY 
allocation  problem  IS  ON  THE  BRINK  OF  SOLUTION,  THE 
IMPORTANT  QUESTION  Or  OPTIMUM  OPERATING  SYSTEM 
STRATEGY  IN  INITIATING.  SUSPENDING,  AND  TERMINATING 
JOBS  IS  LARGELY  UNEXPLORED.  SUGGESTIONS  ARC  MADE 

MODELS  WHICH  MIGHT  BE  SUITABLE  FOR  BOTH 
MONTE-CARLO  APPROACHES  TO  ThE 

OF  operating  system  strategy  and  to  the 

OPTIMUM  HARS»A3E  HJXES.  AN  EXTCnSivE 
IS  INCLUDED.  (AUTHOR) 
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DESCRIPTORS!  (•TIHE  SHARINO*  *DATA  PR0CESS|N6 
SYSTEMS),  MOTIVATION,  COMMUNICATION  SYSTEMS, 
data  STORAOE  systems,  MANA4EHENT  PLANNiN«  lU) 

IDENTIFIERS!  MULt IPRoCESSInO  (U) 

THE  EXTENOeOi  TIME-SHAREO  PROCESSOR  SYSTEM  IS 
MOTIVATEO  AND  OEPINEO.  THE  PURPOSE  OF  THE 
OrSCUSStON  IS  TO  characterize  and  EVALUATE  THIS 
CONCEPT.  IN  the  course  OF  THE  DISCUSSION,  CURRENT 
TIME-SHAREO  SYSTEMS,  THEIR  CHARACTER  I  ST  1 CS SOME  Qf 
THEIR  TECHNICAL  IMPLICATIONS,  AND  SOHE  OF  THEIR 
PN08LEMS  ARE  REVIERED.  THE  REVIER  YIELDS 
IMPLICATIONS  A$  TO  ThE  ESSENTIAL  CHARACTERISTICS  OF 
THE  EXTENOEOi  T}ME-ShaREO  PROCESSOR  SYSTEM, 'THE 
DISCUSSION  ENDS  «f|TH  THE  CONCLUSION  THAV  THE 
eXTENOED*  TIHE-SHAREO  PROCESSOR  SYSTEM  IS  A'LIMITEd 
instance  of  a  MORE  OENERALIZEO  SET  OF  ADAPTIVE, 

Parallel  processor  systems  rhich  seek  to 
automatically  ano  dynamically  distribute  their  load 
THROUanOUr  the  processor  network*  (AUTHOR)  tU) 


unclassified 


A003V4 


UNCLASSIFIED 


DDC  REPORT  BieUIOGRAPHY  SEARCH  CONTROL  NO»  A0039A 

AO-6bi  *465  9/2  9/S  12/2 

PENNSYLVANIA  UNIV  PHILADELPHIA  MOORE  SCHOOL  OF 
electrical  ENOINEERINO 

the  INPUT/OUTPUT  AND  CONTROL  SYSTEM  OF  THE  MOORE 

school  problem  solving  facility.  <U) 

descriptive  NOTE;  TECHNICAL  KEPT,, 

v)UN  67  I60P  MORTON, RICHARD  P»  ! 

ROLPBERaiHICHAEL  S*  I 
REPT.  NO.  *7-30 
contract  :  nonr-ssk  NC  > 

UNCLASSIFIED  REPORT 


descriptors;  (♦teletype  systems,  ♦ I NPuT-OUTPuT 
DEVICES).  («PROeL£M  SOLVlNa*  DKilTAL 

COMPUTERS),  Information  retrieval*  real  time, 

interactions,  PROGRAMMING  I  COMPUTERS) , 

SCHEDULING,  REMOTE  CONTROL  SYSTEMS,  MANAGEMENT 
ENGiNEERlN<i*  computer  PROGRAMS,  COOING, 

INSTKUCtlON  MANUALS,  DOCUMENTATION, 

BIBLIOGRAPHIES,  GRAPHICS,  PICTURES, 

PROCESSING  (U) 

The  report  oocuhents  the  effort  which  has  to  date 

GONE  INTO  PROVIDING  THE  ON-LInE*  REAL»TIKE  CAPABILITY 
NEEDED  FOR  THE  MOORE  SCHOOL  PROBLEM  SOLVING 
facility,  the  facilities  DESCRIBED  ALLOW  A  USER  AT 
A  REMOTE  terminal  TO  PREPARE  INPUT,  EXECUTE  PROGRAMS 
ON  A  COMPUTER  and  EXAMINE  HIS  OUTPUT,  THE  PROGRAMS 
DESCRIBED  ARE  RESPONSIBLE  FOR  CONTROLLING  THIS 
PROCESS  by  transmitting  AND  BUFFERING  THE  DATA  TO  AND 
FROM  THE  COMPUTER.  TRANSLATING  BETWEEN  EXTERNAL  AND 
Internal  cooes,  ano  sche'duling  the  computers* 
efforts,  (U) 
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descriptors;  (•time  sharine,  data  proccss|n« 

SYSTEHS),  (*0979  PROCESSING  SYSTEMS, 

PERPORMANCECHUManI  )  .  MAN>,iACH1NE  systems, 
management  planning,  PHEOICTIUNS,  prooleh 
SOLVING,  REVIEWS^  HUMAN  ENGINEERING,  REAL  TIME, 
STATISTICAL  analysis  ;o; 

lOCNTIPIERSl  evaluation,  ON-LINE  SYSTEMS,  OPF- 
LINE  SYSTEMS  (U) 

THIS  STUDY  NAS  CONDUCTED  TO  SURVEY  THE  PIELO  OP 
USER  STUDIES  IN  T I HE-SH AR | NG ,  AND  TO  DEVELOP  A 
CONCEPTUAL  PRAMEMORK  FOR  COOPERATIVE,  lONG-^ANGE 
APPLIED  RESEARCH  |N  THIS  ARE A--ULT IMATELT  TO  SERVE 
THE  PUBLIC  interest  IN  THE  DEVELOPMENT  OP  THE 
COMPUTER  utility.  THE  INTRODUCTION  TRACES  THE 
historical  roots  or  user  problems  and  develops  the 
NEED  POR  experimental  STUOUS  OF  USER  PERPOKMANCC  |N 
TIME-SHARING  SYSTEMS.  THE  LITERATURE  REVIER 
REVEALS  A  large  AND  GROWING  EXPERIMENTAL  LaG  BETWEEN 
THE  EXTENSION  OF  INFORMATION  SERVICES  AND  VCRIPIEO 
KNO'ALEOGc  Or  USER  PESrONHANCt.  A  CONCEPTUAL 

framework  for  USER  studies  |N  time-sharing  is 
CONSTRUCTED  following  THREE  BASK  STEPS.  THE  FIRST 
otPiNES  This  field  of  inquiry,  the  oefinition 
essentially  portrays  this  area  as  EXPERIMENTALLT 
derived  techniuues  and  findings  comprising  The  shared 
,N0  verified  EKPERKNCES  of  the  user  COMMUNITT. 
the  SECOND  step  BUILCS  AN  EVOLUTIONARY  SYSTEMS 
FRAMEWORK  FOR  USER  STUOiES,  ENCOMPASSING  ThE  DESIGN, 
development  AND  OPERATION  OF  USER  SYSTEMS,  AND 
relating  time-shared  USEH  systems  to  OTHER  TYPES  OF 
COMPUTER-A ;OEO  SYSTEMS.  THE  LAST  IS  A 
CLASSIFICATION  OF  USER  PROBLEMS  INTO  FOUR  bROAO 
AREAS--METMODOLOGJ CAL,  NORMATIVE.  BEHAVIORAL.  AND 
SOCIAL  EFFECTIVENESS.  NUMEROUS  PROBLEMS, 

HYPOTHESES  AND  RECOMMENDATIONS  FOR  EXPERIMENTAL 
INVESTIGATION  OF  USER  PERFORMANCE  ARE  HADE  FOR  EACH 

OF  these  four  categories,  the  stuot  concluoCs  with 

A  PLEA  FOR  interdisciplinary  APPLIEO  RESEARCH  TO  MEEIU) 

78 

UNCLASSIFIED 


AOOStG 


UNCUASSIFiCD 

DDC  REPORT  B I  fit  1 OGR aPHY  SEARCH  CONTROL  NO.  AOOJt* 

AO-65R  A78  9/2  |B/7  |7/2 

RANO  CORP  SANTA  MONICA  CALtP 

USE  OF  multiple  on. line,  time. shared  computer 

CONSOLES  IN  SIMULATION  AND  aAM|Na«  lU) 

JUN  67  63P  N0RTHR0P»6*  M.  I 

REPT.  NO.  P-3606 

UNCLASSiriEO  REPORT 

supplementary  note;  prepared  for  presentation  at 
SYMPOSIUM  ON  national  6AM1N6  COUNCIL.  MASHINaTON. 

0.  C.  8-9  JUN  1967. 


descriptors:  (*WAR  games,  simulation),  (•data 

processing  systems.  •SIMULATION).  TIME  SHARING. 

CONTROL  systems.  PROGR AMH | NC ( COMPU TERS  )  , 
real  TIHE,  communication  SYSTEMS.  PROGRAMMING 
languages  tU) 

identifiers;  on-line  systems,  joss  |U> 

SOME  present-day  on-line,  tikc-sharco.  multiple- 
console  COMPUTER  SYSTEMS  PROVIDE  FOR  USE  OF  A  COMMON 
file  system,  one  console  can  file  a  message 
(t.E..  ♦ information* )  iHICH  CAN  DE  RECALLED  BY 
another  CONSOLE,  8Y  PROGRAMMING  CONSOLES  TO 
PERIOOICALLT  INfERROGATC  CERTAIN  FILES.  A  CRUDE.  BUT 
highly  serviceable.  STORE-AND-FORWARD  COMMUNICATION 
SYSTEM  CAN  BE  CREATED  AND  LARGE  NUMBERS  OF  ON-LINE. 
TIME-SHARED  COMPUTER  CONSOLES  CAN  BE  USED  TO  ENTER. 
RECALL.  PROCESS.  ANO  DISPLAY  INFORMATION  TYPICAL  OF 
that  used  in  command  ANO  CONTROL  SYSTEMS  AND  ThE  PLAT 
OF  GAMES,  THE  RAND  COR POR A T | ON . S  JOSS  SYSTEM 
PROVIDES  THE  CAPABILITY  DESCRIBED*  |N  ADDITION  TO 
ITS  USE  FOR  THE  SOLUTION  OP  SCIENTIFIC  PROBLEMS,  IT 
IS  PRESENTLY  being  EMPLOYED  TO  SIMULATE  |N  REAL  T | ME 
elements  of  an  AUTOMATED  TACTICAL  A|R  CONTROL  SYSTE“ 

ANO  IN  The  Play  of  tactical  games  and  games  of  global 
strategy,  the  simple,  easy-to-lcarn  programming 
language  makes  FEASIBcE  considerable  experimentation 
«ITm  scheduling  algorithms,  decision  rules,  eTc, 

This  paper  describes  the  basic  features  op  the 
USE  OP  multiple  joss  consoles  JN  simulation  *N0 
GAMING  ANO  discusses  SOME  OP  THE  ADVANTAGES, 
limitations,  and  lessons  learned  to  date, 
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descriptors:  (*oata  processino  systems*  real 

TIME)*  (•information  RETRIEVAL.  DATA 
transmission  SYSTEMS).  COMMAND  •*  CONTROL 

SYSTEMS*  man-machine  SYSTEMS*  DECISION  MAKINt*  (U) 

The  report  is  the  proposed  svstcm  concept  for  the 
real-time  PROCCSSINO  of  AUTOOIN  MESSAIiCS  AT  THE 
DATA  SERVICES  CENTER.  HO  OSAF*  THE 
description  of  the  present  system  EMPHASI2CS  TME 
datch  processinq  nature  of  the  present  computer' 
proerahs*  and  their  interrelationships  witm'each 

OTHER  AND  RITH  THE  MANUAL  RCS  CONTROL  SYSTEM* 

THE  PR06LEHS  ThAT  CHARACTER|IC  THE  PRESENT  SYSTEM 

are  principally  those  of  the  time  that  elapses 

DETRECN  RECEIPT  OF  A  HCSSASE  ON  THE  AUTODIN' 

TERMINAL  AND  THE  IDENTIFICATION  Of  ERRORS  THAT 

invalidate  the  messaoe  and  require  further  contact 

WITH  THE  ORICINATOR*  THE  MANUAL  RCS  CONTROL'PILE 
«AS  IDENTIFIEP  AS  8E|NC  ONE  OF  THE  MAUOR  ELEMENTS  oP 
THIS  TIME  lapse  6ECAUSE  OF  THE  PERIODIC  MANUAL 
transcription  OF  iNcOMiNo  hessaocs  to  handwritten 
CONTROL  CAROS.  THE  PROPOSED  SYSTEM  EHPMASI2ES  TME 
OESIRAeiLlTY  OF  PERFORMINQ  DATA  EDITS  IMMEDIATELY 
UPON  RECEIPT  OF  EACH  MESSaOE  AND  THE  INSTANTANEOUS 
TRANSMISSION  OF  AN  ERROR  NESSAOE  TO  THE  ORIOINATOR 
WHEN  THE  INCOMING  MESSAGE  HAS  FAILED  A  FORMAT  EDIT, 

TME  real-time  CONCEPT  |S  ALSO  THE  MAIN  ELEMENT  OF 

managcnent  control  Through  the  command  and  mucrt' 
terminal  that  provides  on-line  management  decision¬ 
making  ABILITY  WITHOUT  SACRIFICING  ANT  OF  THE 
ADVANTAGES  OF  THE  COMPUTER-CONTROLLED  REAL-TIME 
SYSTEM*  (AUTHOR)  (U) 
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OESCRlPtOKS;  <*TtMC  SHARING!  OAtA  PROCESSING 
SYSTEHSli  REAL  TIHEi  AUTONATION!  SCHEOULINGt 
ALaORlTHh$!  HROaRAHHINGiCONPUTERS) 
identifiers:  mult  |RR0«RAHM|N4«  COMRUTeR  HARONAftti 

cohruter  sorruARE 


TIHL-ShaRING  is  OtSCUSSCD  GENERALLY  TO  INCLUDE  ANY 
APRLICAflON  or  A  COMPUTER  SYSTEM  RMICH  HAS 

simultaneous  users*  the  discussion  cnphasiiis  the 

GENERAL  PURPOSE  t IHC.SHARtNG*  SINCE  SPECIAL  RURPOSE 
TIME-SHARING*  'REAL  TIME**  AND  *0N  LINE*  SYSTCHS  ARC 
A  SUBSET*  «GRACerUL  CREATION**  OR  THE  *B00T 
STRAPPING*  or  A  SV3TCH*  IS  DESCRIBED  IN  iHICH  NERUY 
CREATED  INDIVIDUAL  USER  PROCEDURES  AR£  IMMEDIATEUY 
AVAILABLE  TO  TmE  WHOLE  COMMUNITY  OR  USERS*  AND  THE 
SYSTEM  expands  |N  AN  OPEN-ENDED  RASHlON  BECAUSE  HANY 
USERS  contribute  TO  THE  fORHATION*  (AUTHOR)  |U) 
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PROCCSSINO  SYSTCHSI*  RCAC  TIHE*  TINE  SHaRINOi 

Pattern  recoenition*  data  stoRaoe  systehs* 

CAHERAS 

lOeNTtFURSt  IHAOE  DISSECTOR  CAMERA  SYSTCH 

A  4ENERAC  PURPOSE  VIDEO  INPUT  DEVICE  RaS  ACUUIPED 
AND  HTeRPACeo  TO  A  DIOITAI.  COMPUTER*  T  ,1  HC-&HA.<.EO 
KCe^  TO  THIS  DEVICE  RAS  PROVIDED  |N  REAU«tlHE* 

The  device  ras  then  used  to  provide  input  por  a 

HAND  RRITTEN  CHARACTER  RECOONITIOn  SCHCHE* 
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avaicab*lity:  publisheo  in  PSVCHON  $C|  V7  Nt 
P3|H*20  19*7, 

L’ESCftlPTOHS:  <  ♦PSYCHOMETRICS,  DATA  PROCESSING 

SYSTEMS),  (♦time  SHARING,  eXPER]  HEINT  Al 
OesIGN),  real  TIME,  COSTS,  INPUT^OOTPUT 
DEVICES,  COMPUTER  PROGRAMS,  NATS,  RUNMaTS, 

VELOCITY,  StLlADlLlTY 
IQENTIr  ur<si  on»linc  SYSTCHS 

the  paper  outlines  a  system  for  RCCORPING  THE 
running  TIMES  OF  RATS  IN  A  STRAIGHT  RUNWAY  USING  A 
TiME-SHAREO  COMPUTER,  A  DESCRIPTION  IS  GIVEN  OF 
THE  HARUWaRE  ANO  SOFTWARE  USED,  AND  THE  AOVANTaGCS  OF 
the  SrSTEM  ARE  DISCUSSED*  IAUThOR)  IUI 
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oeSCRipTORSi  UCOhPUTCRSf  «NENOTE  CONTROL 
SVSTEHSIt  (♦TlHr  SHARtNC.  CCONONICS). 

(«COHHONlCATtON  STSTCHSi  TtHC  ShARINO)*  COSTS, 

TEtCTYPe  SYSTCHs,  TElcPHONE  CONNUNI CAT |0N  svStens, 

epPtciENcv 

IPCNTIPItRSl  ON-^LlNC  SYSTEMS 

THE  communications  SC«V|C£5  AVAltABLt  TO  A  USER 
REMOTELY  ACCESSINC  A  TIHE^SHARED  COMPUTER  SYSTEM  ArE 
CONSIOEREO  IN  LifiMT  Of  THE  RCaUIRCHCNTS  Of  SUCH 
USAOC*  RHIlE  T|ME*SHARC0  systems  are  OCSUNiO  TO 
PROVIDE  THE  COhPOTER  USER  RITh  THE  OPPORTUNITY  TO 
RORK  at  his  HOST  AQVANTAOCOUS  SPEED  AND  INTERACT  R|TH 
THE  computer  at  MIS  CONVENIENCE*  AVAILASLE  ‘ 
communications  services  have  mot  as  yet  seen  DESIOnCD 

FOR  EffICIENT  ANO  ECONOMIC  TIME**SMAR1N«  COMPUTE^ 

U$A«E*  A  PLAN  IS  SUOOESTEO  »H|CM  iOULD  SMAR^ 
communication  PACILITIES  amono  many  USCRSI  Each  user 
ACCESSINO  the  fAClLITV  fOR  SRIEf  PERIODS  OF  T|Nt* 
ALTHOUOH  present  TeCHNOLOOY  ROULU  ALLOW  A  (KOUP  Of 
USERS  TO  CONSTRUCT  A  SHARCD«CARR I ER  OPERATION  SV 
LEASINO  conventional  circuits  from  the  COMM0N 
CARRIERS,  n  IS  SULOESTEO  THAT  THE  COMMON  CARRIERS 
OPPER  A  SHARINO  service*  CNaROINO  PON  COMMUNICATIONS 
RY  The  amount  op  information  transmitted  rather  Than 
THE  TIME  the  C|RCU»T  IS  OPEN,  UNLESS  SUCH  ASYSTEm 

IS  implemented,  the  full  economic  advantages  or  Time* 

SHARING  cannot  6i  ATTAINED,  IAuTHOR)  <U) 
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DESCRIPTORS}  (♦T]HE  SHARING,  REVlElRS),  (♦DATA 
PR0CE55«N(}  systems.  T  I  MC  SHARInGI.  PREDICTIONS. 

COMPOTER  storage  DEVICES,  INPUT-OUTPUT  DEVICES. 

programming  languages,  management  planning. 

Costs,  flop  charting,  magnetic  core  storage, 

EFFICIENCY,  maintenance  lUj 

lOCNTIFlCRSI  ON-LINE  SYSTEMS.  LISP.  LIST 
PROCESSING  (LI) 

THE  SOC  T|M£*SHAR|NG  SYSTEM  (TSSl,  WHICH 
OPERATES  ON  AN  IBM  AN/FSO-32  COMPUTER  AT  SYSTEM 
OEVLLOPMENT  corporation,  SANTA  MONICA,  WAS 

originally  described  in  a  Paper  entitled  'a 
general-purpose  time-sharing  system,* 

published  in  I9BR.  T$s  HAS  NO'.V  BEEN  IN  OPERATIONAL 
USE  FOR  FOUR  YEARS,  SERVING  A  LARGE  AND  VARIED 
COMMUNITY  OF  local  AND  REMOTE  USERS.  THIS  PAPER 
DESCRIBES  THE  PRESENT  CAPABILITIES  OF  TSS, 

DISCUSSES  The  critical  problems  of  resource 

MANAGEMENT  < AND  THE  SOLUTIONS  TO  THOSE  PROBLEMS 

employed  in  TSS),  and  reviews  yhE  authors*  original 
statements  regarding  The  advantages  of  T|MC*$HAR|NG 

FUR  SUCH  TASKS  AS  ON-L|NC  PROGRAMMING  AND  DEBUGGING. 

The  TEChMOOES  for  managing  CPU  TIME,  storage 
MEDIA,  ANO  USER/SYSTEM  INTERACTION  ARE  DCJCRIBED  IN 
SOME  detail*  an  attempt  1$  MADE  TO  POINT  OUT  TmE 
WEAK  AS  well  as  The  strong  points  of  TSS.  ANO  TO 
Indicate  some  of  the  effects  that  systems  such  as 
TSS  have  had  upon  computing  technology. 
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OESCRIPTORSS  (•SPECIAL  PURPOSE  COHPUTERS*  ♦INPUT- 
OUTPUT  DEVICES)  I  MAN-HACHINE  SYSTEHS*  HONITORSi 
TIME  SHARING*  PROBLEM  SOLVING*  INTERACTIONS* 

SCHEDULING*  COMPUTER  STORAGE  DEVtCCS* 
typewriters 

lOENTIFIERSS  JOSS 

results  of  the  first  year  OF  JOSS  OPERATION  ON 
THE  DIGITAL  EOUlPMENT  CORPORATION  POP-A* 

THE  GATHERING  OF  DATA  FOR  REVENUE  ACCOUNTING  AND 
FOR  PRODUCING  PERFORMANCE  MEASURES  OF  THE  jOSS 
SYSTEM  ANO  ITS  USERS  IS  A  MAJOR  FUNCTION  OF  THE 
MONITOR*  the  SYSTEH'S  SUPERVISORY  UNIT*  AS 
GENERATED  BY  THE  INSTRUHENT |NG  PROGRAMS,  STATISTICS 
ON  USAGE  INOICATC  THAT  OVER  700  INDIVIDUALS  MAKL  USE 
OF  JOSS  SERVICE*  EVERY  MONTH  HOO  DIFFERENT  USERS 
GENERATE  OVER  200  SESSIONS  EACH  0AY*'TYPICAL  US^R 
SESSIONS  LAST  RS  HINUTES  AND  AVERAGE  R  MINUTES  OF 
computing  time*  although  so  percent  LAST  LESS  THAN  7 
SECONDS*  during  AN  AVERAGE  SESSION,  |S*000  JOSS ' 
5TA7EHCNT3  ARE  EAECUTE5,  ANO  49,000  ARITHMETIC 
OPERATIONS  are  PERFORMEO*  JOSS  USER  REQUESTS  ARE 

susstantially  different  from  Those  made  on  other 
time-shared  systems:  there  are  a  relatively  large 
number  of  requests  rOR  SHORT  AMOUNTS  OF  COMPUTING  aND 
A  relatively  small  number  FOR  A  LARGE  AMOUNT  OF 
COMPUTING*  THE  AMOUNT  OF  COMPUTING,  HOREVERi  IS  BY 
NO  MEANS  trivial*  AS  SEEN  FROM  THE  NUHBER  OF 

statements  and  arithmetic  operations  performed,  (Uj 
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descriptors:  (♦maintenance,  <*C0N1R0L  s^stemsi, 

(•management  planning,  COMPUTERS),  SCHEDULING, 

REAL  TIME,  aircraft,  MONITORS,  MAINTENANCE 

personnel,  air  force,  logistics,  data  storage 
systems,  information  retrieval,  J08  analysis  (UI 

A  description  is  presented  or  CAHCOS,  an  on-line, 

REAL-TIME  COMPUTER  SYSTEM  FOR  A|R  FORCE  8A5E- 
LEVEL  MAINTENANCE  PLANNING  AMO  CONTROL  ACTIVITIES, 
CAMCOS  is  designed  TO  PROVIDE  A  HIGH-LEVEL 
capability  FOR  CRITICAL  MISSIONS  AND  ECONOMICAL 
performance  during  ROUTINE  OPERATIONS,  A  MISSION 
GENERATOR  HELPS  TO  SELECT  AN  AIRCRAFT  TO  FULFILL  A 
sortie  REQUEST,  ANO  SENDS  THE  DISPATCH  NOTICES  TO 

Ready  it  for  its  mission,  the  system  handles 

PLANNING,  SCHEDULING,  DISPATCHING,  AND  CONTROL  FOR 
FLIGHT-LINE,  BENCH,  AND  PERIODIC  MAINTENANCE  ON  A 
UNIFIED  BASIS  THAT  RELATES  MAINTENANCE  TO  OPERATIONAL 
requirements,  the  CUftRF.NT  STATUS  OF  ALL  RESOURCES, 
WORKLOAD,  ANO  AIRCRAFT  IS  MAINTAINED  IN  THE  SYSTEM* 

AN  EVENT  MONITOR  FOLLOWS  ALL  FUlGHT-LINE  JOBS  ANO 
OTHER  CRITICAL  TaSKS,  NOTIFYING  THE  APPROPRIATE 
manager  if  a  DEPARTURE  FROM  PLAN  OCCURS*  U09 

requirements  For  reported  malfunctions  and  other 
priority  workload  are  matched  against  resources,  and 
SCHEDULED  TO  MEET  AIRCRAFT  RECOVERY  TARGETS, 
personnel  in  maintenance  squadrons  REPORT  WORK 

REQUIREMENTS!  EVENTS  SUCH  AS  START  OF  UOB ,  END  OF 
JOB,  ETC*!  ANO  CHANGES  IN  RESOURCE  AVAILABILITY 
THROUGH  THE  CONTROL  SYSTEM,  THESE  DATA  ARE  USED 
FOR  PLANNING  ANO  CONTROLLING  ThE  MAINTENANCE  ACTIVITY 
AND  ARE  SAVED  BY  THE  SYSTEM  FOR  SUBSEQUENT  ANALYSIS 
ANO  REPORTING.  (AUTHOR)  tU) 
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descriptors:  (*spec:al  purpose  cohputers*  *oata 

PROCESSINO  systensi*  i *  I nput«output  devices*' 

♦computer  OPERATORS! ♦  TINE  SMARINO*  MAN- 
HACHlNE  SYSTEHS*  INTERACTIONS*  TYPEWRITERS, 

training*  instruction  manuals  :u! 

introduction  To  uoss*  rano«s  tine-shared 
COMPUTINS  system*  FOR  THE  BEfilNNINe  USER  N|TH 
EXaHPI.es  JLLUSTRATlNfi  THE  SYSTEM* S  BASIC  ELEMENTS, 

WHICH  CAN  EASILY  BE  LEARNED  WITHOUT  PR06RAMMlN«‘ 
EXPERIENCE.  SEATED  AT  A  MOBILE  CONSOLE  CONNECTED 
TO  A  computer  via  TELEPHONE  LINES,  THE  PRIMER 
READER  FOLLOWS  THE  INSTRUCTIONS  STEP  BY  STEP* 
DUPLICATINQ  examples*  TRVINS  VARIATIONS,  AND 
OBSERVINO  results*  HE  TYPES  COMMANDS  IN  IMPERATIVE 
ENOLISH  sentences.  INSTRUCTJNO  JOSS  TO  PERFORM 
PROCEDURES  |N  ARITHMETIC.  AL6EBRA.  TRIOONOMCTRY ,  AnD 
LOOK.  JOSS  RESPONDS  WITH  ANSWERS  IN  USER-  ' 

PRESCRIBED  FORMATS  AND  RITH  ERROR  NESSaOCS  THAT  HELP 
THE  USER  correct  ERRORS  AND  RESUME  P'OCESSIMS.  TO 
EXTEND  THE  BECINRER'S  KNOWLEDGE  OF  JOSS*  THE 
PRIMER  CONCLUDES  W|TK  LISTS  OF  JOSS  COMMANDS  AND 
FwNCTISiHiS  AND  S^wOESTEO  READING  IN  THE  JOSS 
klTERATURE,  IAUTmORI  (U) 
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suppllmentary  note:  master's  thesis* 
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EPPUIENCY,  costs,  SIHUlaTION,  MANAGEMENT 

engineering  (U> 

the  report  PRESENTS  A  PICTURE  OF  THE  H.  I.  T, 

COMPUTATION  CENTER  RITH  EMPHASIS  UPON  PRESENT 

performance  and  its  supervision,  the  actual 

CONFIGURATION  IS  ASSUMED*  AFTER  A  PRESENTATION  OF 

THE  organizational  frahework.  other  batch-processing 

OPERATIONS  ARE  BRIEFLY  DISCUSSED  US  A  SUMMARY  OF 

Many  direct  observations  of  The  general  operation  of 
the  center*,  a  detailed  analysis  of  certain 
variables  is  made  from  data  on  Time-Sharing 
operations:  system  PaRaMETERSI  grade  op  SERVlCei 
And  USER'S  BEHAVIOR.  SIMULATION  IS  USED  TO  GET 
puRimer  knorledge  The  oynamic  behavior,  three 
MODELS  ARE  PRESENTED  AND  THEY  USE  AS  INPUT  THE 

results  op  The  observations  reported  in  the  previous 
parts,  the  models  represent  THREE  DIFFERENT 
standpoints:  real-time  decisions  IREAcriCN  TO 

OVERLOAD  CONDITIONS)!  DAY-TO-DAY  OPERATIONS 
«RUL£S  FOR  BALANCING  ThE  BATCH-PROCESSING  LOAD  AND 

The  time-sharing  LOAO)I  long-term  study  (several 
management  attitudes  for  the  neat  six  months  interim 

PERIOD  ARE  STUDIED).  (AUTHOR)  (U) 
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lOCNMFtCRS)  JOSS*  ON-LINE  SYSTEMS*  MA6NETIC 
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THE  REPORT  AtVeS  A  PRESENTATION  OF  THE  CODE  FOR  Thc 
MONITOR  (SUPERVISOR)  UNIT  OF  JOSS*  RAND*S  ON¬ 
LINE*  time.shared  computer  system*  This  unit* 

RHICH  acts  as  a  SCHEDULINA*  RESOURCE-ALLOCAtiNA*  ANO 
SYNCHRONIZINA  device*  EXERCISES  OVERALL  CONTROL  OF 
THE  SYSTEM'S  OPERATION*  IT  ENSURES  THAT  ALL'OATA 
ANO  HARORARE  necessary  FOR  A  PARTICULAR  ACTION  ARE 
simultaneously  available*  ANO  METERS  THC  OPERATION  OF 
THC  SYSTEM  TO  PROVIDE  REVENUE  ACCOUNTINA  INFORMATION 
ANO  data  OCSCRIbINA  SYSTEM  PERFORMANCE  AND  USER 
operations*  '  (U) 
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PROBLEM  SOLVING,  MAN*HACMINE  SYSTEMS  «U) 

IDENTiriCRS:  on-line  systems*  trace*  UOVIAL  (U) 

THE  document  presents  a  USCR*$  DESCRIPTION  OF  ThC 
trace  system.  RHICH  provides  an  on-line  TCCMNIRUe 
FOR  SCANNING  DATA  ANO  DERIVING  VARUaiES*  IT  IS 
DIVIDED  INTO  TWO  MAIN  SECTtONSI  THE  F|RST  A 
TUTORIAL  GUIDE  INTRODUCING  THE  USER  tO  THE  BASIC 
PRINCIPLES  OF  THE  SYSTEM,  AND  THE  SECOND  A  REFERENCE 
GUIDE  TO  the  entire  BODY  OF  TnE  TRaCE  PROGRAM. 

THE  USER  IS  SHORN  HOW  TO  |N|T{ATC  AN  INTERACTION 
WITH  THE  TIME-SHARING  SYSTEM*  MOR  TO  EMPLOY  CUCRT 
CAPAOILITY  OF  TRACE,  RHAT  ERRORS  MAY  BC  EXPECTED  IN 
OPERATION,  and  RHAT  STATISTICAL  PRODUCTS  MAY  BE 
DEHiveO  THROUGH  USE  OF  THE  PROGRAM*  A  COMPLETE 
INDEX  ALLOR5  THE  USER  TO  REFER  READILY  TO  ANY  PORTION 
OP  THE  DOCUMENT.  (AUTHOR)  (U) 
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BATCH  PROCESSING,  EVALUATION  «U) 

THE  CONTINUING  CONTROVERSY  OVER  THE  RELATIVE  MERITS 
OF  TlME-SHARlNa  VERSUS  dATCH  pROCCSStNQ  HAS'TAKEN  A 
NEW  and  significant  TURN  FROM  PREOI SC IPL I NART 
SPECULATION  TO  APPLIED  SCIENTIFIC  EXPER I HEnT AT  I  ON . 
WITHIN  THE  LAST  tWO  YEARS,  FtVE  EXPERIMENTAL 
STUDIES  HAVE  APPEARED  IN  THE  LITERATURE,  EACH 
COMPARING  SOME  FORM  OF  ONLINE  AND  OFFLINE  DATA 
PROCESSING  with  RESPECT  TO  MAN«MACH|NC  MEASURES  OF 
SYSTEM  performance*  THESE  FIVE  PIONEERING  STUDIES 
COMPRISE  THE  F|RS7  SUBSTANTIVE  OATA  BASE  FOA 
comparing  and  evaluating  experimental  methodology  aND 

FINDINGS  BEARING  ON  THE  GROWING  AND  CHANGING 
COMPETITION  BETWEEN  TIME-SHARING  AND  BATCH  PROCETiSING 

SYSTEMS.  This  paper  provides  a  critical  review  of 
these  five  EXPeRIhENTS.  summarized  FINDINGS*  PROBLeHS 

ANO  PITFALLS,  AND  OFFERS  RECOMMENDATIONS  FOR  FUTURe 

experimental  work.  (AUTHOR!  (U) 
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multiprocessino  |U> 

AN  EXISTINO  SYSTEM  AND  PLANNED  ADDIVIONS  RlTMlN  THE 
data  PR0CESSIN5  LABORATORY  OF  THE  BRAIN 
RESEARCH  INSTITUTE  AT  UCLA  IS  DESCRIBED.  THE 
SYSTEM  represents  AN  ATTEMPT  TO  PROVIDE  RESEARCH 
WORKERS  OF  THE  INSTITUTE  WITH  THE  ABILITY  TO 
INTERACT  directly  WITH  A  HI4HLY  SOPHISTICATED  OlftfTAL 
COMPUTINO  complex  IN  THE  MOST  DIRECT  AND  SIMPLE 
FASHION  possible.  IT  IS  ANTICIPATED  THAT,  WITH  THE 
ACCUMULATION  OF  EXPERIENCE  USINO  THE  PRESENT  SYSTEM, 

sionificant  advances  will  ec  possible  in  The  system 

Ot5iC,N  Through  utTfSMSNRTjON  OP  iNTCRFACE  PAHAMETeRS 

betalen  The  biolooical  scientist  and  the  OIOITal 
COMPUTER.  IAUThORI  (U) 
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•ATCN  PROCESS|N«*  COMPUTER-A |OED  INSTRUCTION* 

COMPATISLE  TIME-SHARINO' system  IU) 


COMPUTER  T|ME»SHARTN0  OffERS  MANY  |NtlR£$T|N4 

POSS  !  0 IC I T  1 ES  fOR  USE  IN  TEACHIN4  COMPUTER 

TECHN’tOaTl  IT  MUHT  RE  E«fCCTEO  THAT  ilTM  PROPER 

MARONaRC  and  SofTRARE,  STUOCNTS  USIN«  T I Mt-f HARl NO  AS 

A  TEACHINO  MACHINE  COUWP  ACQUIRE  PROfICICNC?  IN  THt 

fUNOAMCNTALS  Of  PROORAMMINO  MORE  EASILY  THAN  USINO 

SATCM-PROCESSINC*  TO  TEST  THIS  HYPOTHESIS*  THE 

M,|*T*  OEPARTMENT  Of  CIVIL  ENOINEERINO 

OlVIPEO  A  freshman  PROORAMMINO  class*  so  that  MALf 

THE  STUPENTS  USEP  S A TCH-PROCESS I  NO  METMOOS,  ANP  MALf 

USEO  THE  PROJECT  MAC  TIME-SHARINO  SYSTEM  To  00 

The  same  MOHK*  the  paper  OESCRIOSS  the  experiment 

AND  ITS  tentative  RESULTS*  (AUTHOR!  <U> 
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Ot$CRIPTOR&‘  <*DaTA  PROCESSING  SYSTEMS, 

M/tNAGEHENT  PLANNING:,  MAN^HACHINE  SYSTEMS, 

t»me  sharing,  inoekes,  documentation, 
inpoRmation  retrieval,  design 

lOCNTlFIEKSt  data  HANAGENENT,  0N>LtNE  SYSTEMS 
FEATUftES  or  FOLK  OATA  MANAGEMENT  SYSTEMS  UNDER 

development  are  compared,  the  four  systems  are  THI 
TIME-SMARED  oata  management  SYSTEM 
(SYSTEM  DEVELOPMENT  CORPORATION)  AnD  A 
variant  or  IT,  THE  REMOTE  FILE  MANAGEMENT 
system  (COMPUTATION  CENTER,  THE  UNIVERSITT 
or  TEXAS)!  OATA  MANAGER  •  I  (AUERBACH 
CORPORATION)  I  THE  GENERALUED  INFORMATION 
system  (IBM)  I  AND  THI  CATALOG  SYSTEM  (THE 

rand  corporation).  Comparisons  are  drawn  in 
TWO  areas:  external  and  internal  data  structuring 
ano  organization,  several  differences  among  the 
SYSTEMS  ARE  NOTEO  AND  BRiePLY  OISCUSSCP, 

( author ) 
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OESCR'PTOHS*.  I  •*  INFOHHAT  JON  retrieval* 
♦GRaHHaRSI*  (•data  PHOCLSSING  systems, 
FROGRAMRINGUOHPUrtRS  I  )  ,  I  •MA  ^-^NACHINE 
SYSTEMS*  GRAMMARS),  TIME  SHARING,  SYNTAX, 
FRORLEM  SOLVING,  ALGORITHMS,  SEMANTICS 
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THE  advent  of  TIME^SHaREO  COMPUTER  SYSTEMS  PRESENT* 
THE  CONFUTING  COMMUNITY  RlTH  THE  NCR  AND  CH*LLENG|NG 
OFFORtUNiTY  OF  PROVIDING  USERS  N|Th  MORE  F0»CRFUL  ANQ 
CFfCCTive  TOOLS  FOR  FROBLCM  SOLVING,  FOR  EXAMFL^* 
HAVING  FAClLlTlifi.  FOR  RAF|DLY  ACCESSING  LAR4t  fIlES 
DP  STORED  INFORMVVIon  IHFlIES  A  CONCOMITANT  NEED  FOR 
developing  OETTEf'  METHODS  FOR  INTERROGATING  tvNE 
CONTENT  OF  THESE  FILES,  USCR/COMFUTER  INTERACTION 
IN  FORMULATING  PSO'OLCMS  DEPENDS  ON  SUCH  IHFROVCHINTS 
IN  COMMUNICATION-  EFFECT  I VENESS  AND,  CONSEGUENTL  V ,  THE 
COOFCRATIVe  FW00i,£H  SOLVING  VENTURE  ITSELF, ‘ON* 

LINE  INTERROGATION  OF  STRUCTURED  FILES  IS  VALUABLE 
only  in  PROPORTION  TO  A  USER’S  AGILITY  TO  GET  aT  SETS 

OF  relevant  Facts,  to  preceivc  fcrtincnt 
relationships  among  THESE  FACTS,  AN(i  T«  manIPULATI, 
REARRANGE,  AND  COMBINE  THEM  AS  Rt«U|REO  OT  ThE  TASa 

at  hand*  This  paper  is  concerned  rith  oevelOphcnt 


OF  AN  APPROACH  AhD  IMPLEMENTATION  OF  A  VEHICLE  TO 
ENASLE  users  to  formulate  REQUESTS  MORE  COnVcNIENTiY 
AND  TO  GAIN  access  TO  RELEVANT  FACTS* 
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the  REPORT  attempts  TO  ANSWER  SOME  OP  THE  OUeSTlONS 
concerning  The  advantages  and  DISADVANTAGES  OP  TIME¬ 
SHARING*  TO  ACCOMPLISH  THIS.  THE  GENERAL  PROOCCM 
Of  EVALOATING  computer  system  performance  15  FIRST 
addressed,  general  SYSTEM  CHARaT TER | St t C S  ARE 
SPECIPIEO  THAT  INCLUDE  THE  COMPUTER  AND  ITS  OPERATING 

system,  and  users  and  their  uobs.  the  main 

EMPHASIS  IS  PLACED  UPON  THE  OPERATING  SYSTeMI  ThE 
EFFECTS  or  HAVING  DIFFERENT  COMPUTERS.  USERS,  OR  JOBS 
AKE  TMl’ATEO  AS  PARAMETERS.  THE  MOST  IMPORTANT 

evah.ation  criterion  is  considered  to  be  cost,  which 

includes  bOTH  USER  COST  AND  COMPUTER  SYSTEM  COST. 


fivwiLw.»  *pCt  uf-wcu-wFtu  *niw» 

COMPUTER  CENTER  USERS,  ThE  PROGRAMS  ThLY  RUN,  AND 
OIFFEREnT  operating  systems  They  might  use. 
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descriptors;  ^♦TIME  SHARlNfi*  INPUT-OUTPUT 
DEVICES) I  (♦REMOTE  CONTROL  SYSTEMS*  TIME 
SKARINO)*  OUITAL  COMPUTERS*  REAL  TIME* 

COMMUNICATION  SYSTEMS*  ANALOG  SYSTEMS,  OISPLRT 
SYSTEMS*  data  STORAGE  SYSTEMS*  WIMINfc 
01  AGP.  AMS 

lOENTlFIERSl  ON-LINE  SYSTEMS 

A  LOW  COST  remote  TERMINAL  WHICH  PROViOES  OUTPUT  |n 
SWITCH  FOK'M  FROM  A  TIMC-SHAREO  DIGITAL  COMPOTER'IS 
DESCRIBED*  THE  TERMINAL  CONSISTS  OF  A  MOOlFlED 

hooel  3s  ksr  teletype  ano  a  local  memory  unit* 

THE  UNIT  IS  INOEFENDENT  Of  THE  PARTICULAR  COMPUTER, 

ANO  IS  EASY  Yq  TEST  AND  MAINTAIN*  THE  STATES  OF' 

THE  MEMORY  CONTROL  ANO  MEMORY  WORDS  ARE  OOSERVaBLE 
directly  by  indicator  lights,  an  application  of 

THE  MEMORY  TO  THE  AUiOMATIC  SET-UP  AND  CONTROL  Of  aN 
ANALOG  COMPUTATION  ARE  DISPLAYED  ON  AN  OSC  it-LOSCOPE  I 
THIS  MAKES  POSSIBLE*  FOR  EXAMP-.E*  THE  RAPID  DISPLAY 
Of  TIME  RESPONSE  0?  LINEAR  SYSTEMS,  UNDER  DIGITAL 
PROGRAM  control*  (AUTHOR)  (U) 
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descriptors;  (♦time  sharing,  computers), 

^•SIMULATION.  COMPUTERS),  PROCR AMM I  NO 

languages*  real  TIME,  TMESES,  DISPLAY  SYSTEMS  ( U ) 

identifiers;  on-line  systems,  list  processing  IU) 

T-iE  THESIS  DESCRIBES  A  SYSTEM  RHICH  ALLOWS 
simulation  MODELS  TO  dC  BUILT  AND  TESTED 
incrementally,  it  IS  CALLED  OPS-R  AND  IS 
SPECIFICALLY  DtSIGNEO  TO  OPERATE  IN  TmE  ENVIRONMENT 
OF  The  MULTICS  system,  it  REPRESENTS  A  MAJOR 
expansion  and  improvement  of  the  OPS-3  SYSTEM 
IMPLEMENTED  IN  CTSS  AND  ALSO  INCLUDES  MANY  FEATURES 
ADAPTED  )ROM  OTHER  CURRENT  SIMULATION  SYSTEMS.  THE 
PL/l  LANGUAGE,  AUGMENTED  BY  MANY  ADDITIONAL 
statements  and  new  data  objects,  provides  THE  BASIS 
FOR  DEFINING  MODELS  IN  CPS-“.  A  LIST  OF 
DESIRABLE  FEATURES  FOR  AN  INCREMENTAL  SIMULATION 
STSlEM  15  PPESENTED  AND  IT  IS  SHOWN  MOW  OPS-R 

incorporates  these  features,  whereas  OTHER  CURRENT 
simulation  systems  satisfy  only  some  of  THEM  AnO  ARE 
NOT  suitable  for  USE  IN  TIME-SHARED  ENVIRONMENT.  A 
SIMPLIFIED  model  OF  PAGE  ANQ  SEGMENT  FAULT  HANDLING 
In  HULTICS  ILLUSTRATES  SOME  OF  THE  FEATURES  OPS-G 
PROVIDES  TO  ALLOW  THE  USER  TO  CONTINUOUSLT  INTERACT 
WITH  A  MODEL  DURING  ITS  CONSTRUCTION,  TESTING  AND 
RUNNING  PHASES.  IT  ALSO  ILLUSTRATES  HOW  THE  USER 
himself  MAY  PORTRAY  PORTIONS  OF  A  MODEL  THAT  ARE  NOT 
YET  DEFINED.  (AUTHOR)  (U) 
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force,  arpa,  and  NONR* 

descriptors:  (♦electrical  networks,  analysis), 

data  processing  systems,  time  sharing,  costs, 

NONLINEAR  SYSTEHS,  REMOTE  CONTROL  SYSTEMS, 
PROGRAMM|NG(COMPUTERS»  ,  DISPLAY  SYSTEMS, 

INPUT-OUTPUT  DEVICES  (U) 

identifiers:  compatible  time-sharing  system,  on¬ 
line  SYSTEMS*  AEONET,  BATCH  PROCESSING  (U) 

USERS  have  found  THAT  AEONET  PROGRAM  TO  BE 
ATTRACTIVE  BECAUSE  OF  THE  EASE  WITH  WHICH  IT  CAN  BE 
USED,  the  speed  of  RESPONSE,  AND  THE  FACT  THAT  A  USER 
NEtO  NOT  SPECIFY  THE  COURSE  OF  HIS  ANALYSIS  AT  THE 
OUTSET,  THE  COST  OF  TERMINAL  HARDWARE  AND  PROGRAM 
DEVELOPMENT  PRESENTLY  IS  HIGH.  HOWEVER,  COSTS 
SHOULD  BE  GREATLY  REDUCED  WHEN  ON-LINE  COMPUTAT I ONAL 
facilities  BECOME  COMMERCIALLY  AVAILABLE  AND  USERS 

cooperate  in  program  oevelophent.  thus  it  appears 
likely  that  on-line  circuit  analysis  programs  will 
find  extensive  use  in  both  industry  and  education* 
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descriptors:  (*data  processino  systems,  armed 

FORCES  OPERATIONS),  <«ARMCD  FORCES  OPERATIONS, 

COST  EFFECT! VENCSS) ,  COSTS,  COMPUTER  PROORAMS, 
data  PR0CESSIN6  SYSTEMS  ,' Ml L I  TAR V  REOU I REMENTS , 

DECISION  MAKINC,  EFFECT  |  VENESS ,  MATMEMAT I C AL ‘ 

MODELS,  iterative  METHODS  (U) 

lOENriFIERS:  on-line  SYSTEMS,  COHBATICOST 

ORIENTEO  models  built  to  analyze  trade* 

OFFS)  ,  trade  offs  <U) 

the  report  describes  a  new  force  structure  cost- 

ESTlHATlNa  MODEL  CALLED  COMBAT,  IT  IS  PROCRRMMED 

FOR  AN  on-line  COMPUTER  SYSTEM,  AND  DESIGNED  WITH  tHE 

WAR  GAMING  ACTIVITY  |N  N|ND,  COMBAT  STANDS  FOR 

COST  ORIENTED  MODELS  BUILT  TO  ANALYZE  TRADE-OFFS.  (U) 
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OESCRIPTORS:  (•oaTa  processing  systems*  •time 

SHARING!*  (•INPUT-OUTPUT  DEVICES*  REMOTE  COnTROL 
SYSTEMS),  (•GRAPHICS*  DISPLAY  SYSTEMS)* 
teletype  systems,  TYPEWRITERS,  SYMBOLS* 

EFFICIENCY,  COSTS,  OATA  TRANSMISSION  SYSTEMS* 
telephone  COMMUNICATION  SYSTEMS,  DATA  STORAGE 
SYSTEMS,  LOGIC  CIRCUITS*  HAN-MACHINE  SYSTEMS  (U| 

IOENTIFIIRSI  alpha-numeric  symbols*  KEYBOARDS* 

MAC  PROUECT*  teletypewriters  |U> 

The  advent  of  time-shared  computer  systems  has 

CREATED  A  NEED  FOR  A  FLEXIBLE  AND  RELATIVELY  LOW-COST 

communication  terminal  for  remote  computer  access* 

MOST  t,me-shareo  systems  now  use  mechanical 
teletypewriters  which  are  slow  and  unable  to  present 

GRAPHIC  0:SPLAYS--A  SERIOUS  LIMITATION  IN  MANT 
SOPHISTICATED  COMPUTER  APPLICATIONS.  THE  BEST 
CANDIDATE  FOR  A  TELETYPEWRITER  REPLACEMENT  APPEARS  TO 
BE  A  CRT  CONSOLE  WITH  AN  ALPHANUMERIC  KEYBOARD 
INPUT  WHICH  CAN  CONNECT  AS  A  *5TAND  ALONE*  UNIT  TO  A 
STANDARD  TELEPHONE  LINE.  THE  UNIT  USES  A  DIRECT- 
VIEW  storage  tube  (OVSt)  FOR  A  DISPLAY  SCREEN  AND 
CONTAINS  A  VECTOR  GENERATOR  AND  A  SYMBOL  GENERATOR 
FOR  the  full  ascii  SYMBOL  SET.  IT  CAN  CONNECT  TO 
A  central  COMPUTER  VIA  A  I20O-2HO0  BAUD  DATAPMONE 
LINE.  A  manually-controlled  ELECTRONIC  lURSOR  FOR 
GRAPHICAL  INPUT  TO  THE  COMPUT-R  CAN  ALSO  BE  ADDED. 
(AUTHOR)  (U) 
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UNCLASSirltb  RCPONT 

SUFFLEh.:NTART  NOTE;  SEE  ALSO  SCIENTIFIC  REFT*  NO*  A* 
A0-4AA  OAS* 

OESCRIFTORS:  UTINE  SHARINQ*  HUHAN 

ENOINECRINO'  ,  OtOlTAL  COHFUTCRS*  HAN«HACHtNE 
STSTCHS*  PR  SRAHHINA  LANOUACCS*  ALOORITHHS* 

OFTIHUATION*  costs 
lOENTTFlERSS  TRAOEOFFS 

THE  ADVENT  Of  CORFOTER  TIHC  SHARINO  FOSES  AN 
eXTRAORDINART  CHALLENOC  TO  HUHAN  FACTORS  RESEARCH 
DURINC  THE  NEXT  DECADE*  DCfORE  TIHC  Sha*IN«'»  TWO 
FACTS  COKeiNCO  TO  DE-ENPHASUE  THE  IHFORTANCE  OF 
HUHAN  factors  CONSIDERATIONS  *N  THE  OCSICN  OF 
COHFUTER  STSTCHS}  (|)  THE  COST  OF  THE 
COHFUTER*S  TIHE  WAS  CXOROlTANtLT  HUH  RELATIVE  TO  THE 
COST  Of  USERS’  TlHE,  AND  *.2)  THE  USERS 
CONSTITUTED  A  SELECT,  HUHLT  SKILLED  AND  H|<*HLV 

hotivateo  oroup  of  speoxists,  two  of  The 

?ROH>'''S  Of  TIhC  SHAOiNO.  HOWEVER*  ARC  (II  A 
DRA»  C  REDUCTION  IN  THE  COST  Of  COHPUTER  TIHE  TO  THE 
inoiv(oual  user,  and  (2)  the  larve  scale 
AVaILAOILITT  Or  COHPUTCR  FAvILIT.ICS  to  individuals 
UNTRAINED  IN  AnT  AREAS  OF  CONFUTE;?  TfC;!«OLOOY* 

MUHAH  factors  considerations  Then  decohf.  »hportant 
DOTH  (■'OH  economic  AND  FSYCHOLOSICAL  REASONS*  THIS 
paper  briefly  nous  what  a  fE*  OF  T'HESC 

CONSIDERATIONS  ARE*  (AUTH0R|  (U| 
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DESCRIPTORS!  < «  I  NFORMAT  |  ON  RETRIEVAL.  REVIERS). 

COMPUTERS.  eiebiooRAPHies.  search  theory. 

SUBJECT  INDEXINC,  CHEMISTRY,  PSYCHOLO«Y.  DATA 
PROceSSINO  SYSTEMS.  SYMPOSIA 
IDENTIFIERS!  ON-LINE  SYSTEMS,  INFORMATION 
SYSTEMS 

CONTENTS!  MOVINC  CONCRCSS  INTO  THE  ARE  OF 
THE  COMPUTER!  INFORMATION  SYSTEM  NETWORKS  —  LCTS 
PROFIT  FROM  NHAT  RE  KNORl  THE  BOLD  I » } BL I 0«R APH I C 
ON-LINE  DtSPLAYl  SYSTEM!  THE  DESUN  AND 
TESTINO  OF  A  FULLY  AUTOMATIC  I  nOE  X  I  N<i*5E  ARCH  I  N<i 
SYSTEM  FOR  OOCUMENTS  CONSISTING  OF  EXPOSITORY  TEXT! 

The  tip  retrieval  system  at  miti  a  list* 
structured  CHEMICAL  INFORMATION  RETRIEVAL  SYSTCMI 
performance  of  IR  SYSTEMSI  PSYCHOLOGY  AND 
INFOKMATIQN  KETRIEVALI  USER  APPRAISAL  OF  AN 

Information  system  and  services  through  a  program  or 
JOINT  applied  RESEARCHI  InFOL!  a  CCNERALIIED 
language  for  information  storage  and  Retrieval 
APPLICATIONS!  getting  IT  OUT  OF  OUR  SYSTCMI 
RELATIONAL  DATA  FUE  I!  OESUN  PHILOSOPHY! 

RELATIONAL  DATA  FILE  II!  IMPLEMENTATION!  THE 

SOLAR  SYSTEM  I  5  A  GENERAL  METHOD  FOR  ORGANIZING 

and  searching  files.  (UI 


10) 

(0) 


105 


UNCLAS»ir  uo 


DDC  REPORT  BIbCIOORaPHY  SEARCH  COnTROU  NQ>  AOO^ti 

A0-A44  Ai«  9/2 

BOUT  BERANEK  and  HCWNAN  INC  CANBRIOOC  Nasi 
ON  NAN-CONPgtER  INURACTIONI  A  NOOCL  AND  SONE 
RCLATCD  issues,  lU) 

$eP  47  N2R  CARBONeUL,JA|He  R.  I 

RtPT.  NO.  SCIENTir IC-I »  BBN«J5?B 
CONTRAcfT  ri94aB*iB^C*Ol2»*  ARPA  ORDeR»427 
PROU;  B44B^ 
task:  144601 

HONITORt  AFCRt  4B-QOS3 

UNCLASS  I p|EU  REPORT 


O^CjSiRjPTORSI  <*CQHPWTeRS,  HAN-MACHINC  SYSTCNS), 

BEHAV  IOR  ,  T  IHE— SHARI  NO  ,-  INTERACTiONS  ,  COSTS, 

BCC1S40N  THEORY,  PROORAHHtNOICOHPUTERS) , 

MATHEMATICAL  MODELS  IU| 

tOENTlFieRSt  ON-LINE  SYSTEMS, 

OCBUOOINO I COHPUTERSI ,  OPTIMAL  CONTROL  THCdRY  (U) 

A  SURVEY  OP  THE  LITERATURE  RELATED  TO  MAN-COMPUTER 
INTERACTION  REVEALS  tMC  NANY  ASPECTS  OP  THIS  PROOLeH, 
WHICH  appears  TO  BE  IN  THE  CROSSROADS  ANONO'SUCH 
DIVERSE  PIELOS  AS  COMPUTER  LANOUAOES',  COMPUTER  ' 
systems  operational  characteristics,  CONTROL  THEORY, 
DECISION  THEORY,  INFORMATION  THEORY,  APPLIED 
PSYCHOLOOY,  COMPUTER  DISPLAY  AND  INTCRPACE  ' 
ENSINEERINO,  ETC*  IN  THIS  PAPER  ME  HAVE  CHOSEN  TO 
PRESENT  THE  ON. LINE  INTERACTION  FROM  AN  INPORNaTIon 
AND  peciSiON  POINT  OF  VUW.  A  MOOCL  IS  OlVEN  OF' 
the  case  in  which  a  HUNAN  OPERATOR  IS  EHOAOED  ON-LINE 
IN  THE  solution  OP  A  PROBLEM  LIKE  OEBUBOINfi  A 
PR06RAH,  TESTINO  A  MODEL  IN  A  SCIENTIFIC  APPLICATION, 

OR  PeRFORN|N«  A  LlWRARY  SEARCH*  |N  THIS  HODEL  THE 
HUMAN  OPERATOR  |S  CONSIDERCO  TO  SEEK  To  HINInUE 
OVERALL  COST*  THIS  COST  |$  OBTAINED  BY  ADDING  THE 
operational  cost  OF  BOTH  MAN  AND  COMPUTER  TO  A 

remnant  terminal  COST  originated  by  The  remaining 
uncertainty.  This  analysis,  perporneo  por  each  Or 
A  set  op  POSSiBLt  alternatives  FOR  ACTION,  MAY  LEao 
TO  SELECT  AND  EXECUTE  ONE  OP  ThCH,  TO  TERMINATE  The 
PROCESS,  CR  TO  re-evaluate  THE  POSSIBLE  ALTERNATIVES 
and/or  HYPOTHESES  IN  A  SEARCH  FOR  NEW  ONCS,'SOM£ 
PRACTICAL  applications  |N  TeRmS  OF  RESPONSE  TIME  ANO 

other  characteristics  OP  A  computer  utility  are' 
presented,  as  bell  as  some  theoretical  implications 
from  an  informational  point  or  VIEW*  (AUTHOR)  (U) 


106 


UNCLASSiFlEP 


A00S94 


UNCLA'iSinCP 


OOC  REPORT  SlBLtOSftAPHY  SEARCH  CONTROC  nO«  AOO^yi 


A0*6A6  730  y/2 

CARNEGIE  INST  Of  TECH  PlfTSdORGH  PA 

TIME  SHARINC.  part  ONE,  THE  PUNOAMENTaLS  Of  TIME 

Sharing,  part  tno,  an  evaluation  op  coh'^rcial  time 

SHARING  COMPUTERS.  PART  THREE,  OPERATIONAL 
management  Of  TIME  SHARING  SYSTEHS.  |U| 

OeSCRlPTlVE  note;  data  processing  monograph  SERieS, 

A7  130P  BELL.C,  GORDON  tGOLO|H, 

H,  ISTEAORY/A,  C,  IL(NOe,RICHARO  R,  i 
CHANEY, PAUL  E,  I 
contract:  NONR>7«0(2R)  ,  S()*|HA 

U.CLASSIPIED  REPORT 


It 


supplementary  note:  researcm  supported  in  part  air 
PORce  systems  command,  prepared  in  cooperation  miTH 

MIT,  AND  SYSTEM  OEVELO^NENT  CORPORATION, 

OCSCRlPTOftSl  |•T|MC  SHARING,  STATE-OP-THE-ART 
REVIEPSI,  data  storage  SYSTEMS,  |NPUT*0UTPUT 
DEVICES,  PROGRAMHINGICOMPuTERSI ,  REMOTE 
control  SYSTEMS,  DIGITAL  COMPUTERS,  REAL  TIME, 
operation,  scheduling,  economics,  MANAGEMENT 
planning,  CORRELATION  TECHNIGUES,  MULTIPLE 
operation  I 

lOENTIPSEHSl  ON-LINE  SYSTEMS,  OATCH  PROCESSING, 

PRi  VACY(COMPUTERS)  I 
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TMi;  TIME-SHARINQ  system  INVOLVINO  memory 
Ri;v,A$ELtN<i,  COMMON  ROUTINES,  ANO  OOPLCX  TELETYPE 
OFi'RATIDN  HAS  BEEN  IN  OPERATION  SINCE  APRIL*,  ITiS, 

THE  SYSTt-.  IS  H14HLY  FLEXIBLE  ANO  CAN  PROV|0E  A 
RESPONSE  Time  of  less  THAN  ONE  $eC0N0>  HCHORT 
RCLABELlNO  IS  accomplished  WITH  NO  INCREASE’ IN  ACCcSS 
TIME,  the  number  OF  PROCESSOR  MOOES  IS  SMALL 


(TWO),  ANO  NOOC  TRANSITIONS  ARE  DONE  IN  SUCH  A 
WAY  AS  TO  enable  INTERROPT  ANO  USCR-CALLEO  SYSTEM 
ROUTINES  TO  BC  INOEPENOENT  OF  NODE*  THE  USER 
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identifiers:  floating-point  operation,  on-line 

SYSTEMS  «U| 

the  aERAELEY  T|ME*SHARIN«  SYSTEM  IS  DIVIDED 
INTO  THREE  MAJOR  PARTSi  ThE  MONITOR,  THE 
EXECUTIVE,  AND  ThE  SUBSYSTEMS,  ONLY  THE  FIRST  TWO 

OF  These  are  discussed  in  detail  in  this  manual, 
the  manual  attempts  to  describe  exhaustively  all 
The  features  of  the  monitor  and  in  addition  to  give  a 
NUMBER  OF  implementation  DETAILS*  IT  ALSO 
OesCRIBCS  THOSE  FEATURES  Of  THf  EXECUTIVE  iHlCM  CAN 
BE  lNVO)^EO  ev  A  PROGRAM.  THE  WORD  MONITOR  IS  U$CP 
TO  REFER  TO  THAT  PORTION  OF  ThC  SYSTEM  WHICH  IS 
concerned  WITH  SCHEDULING,  INPUT-OuTPUT ,  INTERRUPT 
PRUCi'SSlNq,  MEMORY  ALLOCATION  AND  SWAPPING,  AND  THE 

CONTROL  OF  active  programs.  The  executive  is 
concerned  with  the  control  of  the  directory  of 
SYMBOLIC  FILE  NAMES  AND  BACKUP  STORAGE  FOR  THESE 

FILES,  AND  Various  miscellaneous  matters*  other 

PARTS  OF  THE  EXECUTIVE  HANDLE  THE  COMMAND  LANGUAGE  BY 
Which  The  USER  CONTROLS  THE  SYSTEM  FROM  H|S  TELETYPE, 
The  IDENTIFICATION  OF  USERS  AND  SPECIFICATION  OF  THE 

LIMITS  OF  Their  ACCESS  to  the  system,  these 

SUBJECTS  ARE  DISCUSSED  IN  ThE  EXECUTIVE  REFERENCE 
manual,  AO-447  43S*  (U» 
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THE  PROJECT  GIINIE  OPERATING  SYSTEM  IS  A  MEDIUM 
SCALE  multi. access  COMPUTATIONAL  SYSTEM  MMtCH 

IMPLEMENTS  A  Powerful  and  complex  user  macmIne.  it 

IS  the  role  OF  THE  COMMAND  LANGUAGE  (HERE  CALLED 
THE  EXECU'JVE!  to  PROVIDE  SOME  TOOLS  TO  CONTROL 
THIS  USER  tiCHlNE,  AND  TO  PROVIDE  THOSE  SERVICES 
WHICH  USf.Li,  have  COME  10  EXPECT  OF  CONVERSATIONAL 

systems.  This  document  oescriges  the  system* 
COMMAND  language. 
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A  USER  Machine  in  a  tihe^sharinc  system*  <u) 

descriptive  NOTE!  REVISED  ED** 

AU&  66  UP  LAMPSON»B*  W*  t 

LICHTENSERCieR.N.  W*  tPtRTLE*H.  W.  I 
contract;  50-185 

unclassified  report 

availability:  puclished  in  proceedings  or  the 

IEEE*  VSH  NU  PI766-7N  (966* 
supplementary  NOTE:  REPORT  ON  PROU*  GENIE*  REVISION 
OF  REPORT  dated  U  JUL  66* 

descriptors;  uoata  processing  systems,  •time 

SHARING),  < •PRCGRAMMINGICOMPUTERSI *  MULTIPLE 
OPERATION!,  OATa  STORAGE  SYSTEMS,  REMOTE  CONTROL 
SYSTEriS,  1  NP  UT-OU  CPUT  DEVICES,  MAN-MACHINE 
SYSTEMS 

IDENTIFIERS!  CENIE  PROJECT,  MULTIPROCESSING* 

ON-LINE  SYSTEMS 

The  PAPER  oesCPiBES  THE  design  of  the  computer  seen 
BY  A  machine-language  PROGRAMMER  IN  »  TIME-SHARING 
SYSTEM  developed  AT  THE  UNIVERSITY  OF  CALIFORNIA 
AT  BERKELEY.  SOME  OF  THE  INSTRUCTIONS  IN  THIS 

machine  are  executed  ev  the  hardyiare,  and  some  are 
implemented  by  SO'^'TWaRE*  the  USER,  MOYlEVER,  THINKS 
OK  Them  all  as  part  of  his  machine,  a  machine  having 

tXTENSiVE  AHP  UNUSUAL  CAPABILITIES,  MANY  OF  WHICH 
MIGHT  be  PART  OF  THE  HARDWARE  OF  A  ( CONS  I OER ABL T 
more  EXPENSIVE)  COMPUTER.  AMONG  THE  IMPORTANT 
FEA'rUHEb  OF  THE  MACHINE  THE  ARITHMETIC  AND  STRING 

manipulation  INSTRUCTION  THE  VERY  GENERAL  MEMORY 
ALLOCATION  AND  CONFIGURATION  MECHANISM,  AND  THE 
multiple  processes  WHICH  CAN  BE  CREATED  BY  THE 
PROGHAH.  facilities  ARE  PROVIDED  FOR  COMMUNICATION 
AMONG  THESE  PROFESSES  AND  FOR  THE  CONTROL  OF 
EXCEPTIONAL  CONDITIONS.  THE  INPUT-OUTPUT  SYSTEM  IS 
capable  of  handling  all  of  THE  PERIPHERAL  EQUIPMENT 
IN  A  UNIFORM  AND  CONVENIENT  MANNER  THROUGH  FILES 
having  symbolic  NAMES*  PROGRAMS  CAN  ACCESS  FILES 
belonging  10  A  number  of  PEOPLE*  BUT  EACH  PERSON  CAN 
PROTECT  HIS  OWN  FILES  FROM  UNAUTHORUED  ACCESS  BY 
OTHERS.  SOME  MENTION  IS  MADE  AT  VARIOUS  POINTS  OF 
The  technic. E5  of  IMPLEMENTATION,  BUT  THE  MA|N 
EMPH^sji  IS  ON  The  APPEARANCE  OF  THE  USER’S  MACHINE, 
(AOlr>OR)  (U| 
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NATIONAL  CONPERCNCE  Of  ASSOcUTiGN  PCR  COMPUTING  ' 
machinery*  1V68* 

DESCRIPTORS:  (•DATA  STORAGE  SYSTEMS,  TIME 

Sharing)  •  iNfORHATiON  retrieval* 

PROGRAMMINGICOMPUTERS) »  COSTS,  decision 
MAKING,  cybernetics,  TIME,  ALGORITHMS,  FLOW 
CHARTING,  CORRELATION  TECHNIQUES  (U) 

lOCNTlPtERS:  •large  CAPACITY  CORE  STORAG.:, 

TSS(T|M£  sharing  SYSTEM),  •TIME  SHARING 

SYSTEMS  (0) 

THIS  paper  is  a  PROGRESS  REPORT  OF  AN  EFFORT  AT 
CARNCGIE-HELLON  UNIVERSITY  TO  OCTERMINr  KOw'a 

large  Capacity  coke  storage  facility  ilcs)  can  be 
USED  TO  reduce  ThE  OEHANO  Pa4ING  OVERHEAD  cOSTS  |N 
THE  IDM  SYSTEM/360  TIME  SHARING  SVSTEH 
(TS$/360>  ANO  IN  SINUAR  GENERAL  PURPOSE  TtME> 
sharing  systems*  a  discussion  is  PRESENTED  Of  HON 
THE  NUNBER  of  paging  OPERATIONS  AND  THE  COST  OF  EacH 
PAGING  OPERATION  CAN  EE  REDUCED  BY  USING  LCS  AS 
BOTH  A  SWAPPING  BEVICE  ANO  AN  EXTENSION  OF  EXECUTABLE 
CORE*  TWO  PROBtEMS  WHICH  ARISE  ARE  COHSICEREOr 
A  NEW  algorithm  KOR  RELEASING  CORE  IS  PRESENTED  AND 

compared  with  two  existing  algorithhs.  finally, 
results  from  a  feasibility  implehentatson  oP  the 
ideas  in  a  pre-release  version  of  Tse/360  aAe 
presented  as  a  demonstration  of  The  VAL^:>IT^  or  using 

LCS  TO  REDUCE  PAGING  OVERHEAD.  (AUTHOR)  (U) 
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DESCRIPTORS;  (*OiaiTAL  COMPUTERS,  *TIHE 
SHARING).  MAN-MACHINE  SYSTEMS,  BEHAVIOR, 
PERFORHANCEIENCINEERING) , 

PROSRAHHlNGICOMPUTERS) ,  PROGRAMMING  LANGUAGES, 

COSTS,  TIME,  LEARNING,  FEEDBACK,  PROBLEM 
SOLVING,  OUCSr IONNAIRES,  data  PROCESSING  SYSTEMS 

identifiers;  methodology 

the  DEVELOPMENT  OF  TIME-SHARED  COMPUTER  SYSTEMS  HAS 
led  to  major  TEfeMNlCAL  AnO  PHILOSOPHICAL  CHANGES  IN 
THE  COMPUTER  FIELD  IN  THIS  DECADE.  A  LARGE  NUMBER 
OF  DESIGNERS,  M ^NUF AC TURERES ,  AND  USERS  OF  SUCH 
SYSTEMS  MAVE  EKPENOED  GREAT  AMOUNTS  OF  EFFORT  IN  THE 
development  of  THE  CAPABILITIES  OF  TH£  COMPUTER  AND 
THE  MEANS  TO  USE  IT.  HOREVcR,  LITTLE  OR  NO  EFFORT 
HAS  YET  BEEN  EXPENDED  TO  EVALUATE  THESE  SYSTEMS  IN 
TERMS  OF  THEIR  USEFULNESS  FOR  PRESENT  OR  FUTURE 
CUSTOMERS.  The  RESEARCH  REPORTED  HERE  HAS  FOCUSED 
ON  THE  DEVELOPMENT  OF  A  METHODOLOGY  THROUGH  RMtCH 
TIME-SHARED  COMPUTER  SYSTEM  USAGE  CAN  BE  EVALUATED. 

n  IS  based  on  a  study  of  the  characteristics  and 
Design  of  present  and  proposed  computer  systems,  as 
well  as  relevant  BEHAVIORAL  THEORY  AND  RESEARCH, 

FIVE  categories  OF  VARIABLES  ARE  INCLUDED  IN  ThE 
resulting  methodology,  namely  Those  rmich  are 
MEASURES  of:  (1)  THE  COST  OF  USING  THE  SYSTEMI 
(21  THE  performance  PRODUCED  THROUGH  THE  USE  OF 
THE  COHFUTCR  SYSTEM;  ( .T )  THE  SPEED  WITH  RHICH 
HESUuTS  COULD  BE  PRODUCED!  (9)  THE  AMOUNT  OF 
learning  resulting  from  THE  USE  OF  THE  COMPUTER 
SYSTEMI  ANO  (S)  THE  ATTITUDES  OF  THE  USERS  OF  THE 
COMPUTER  SYSTEM.  (AUTHOR) 
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UNC5.,ASS  If  Jto  HEPORT 

SUPPCEHENTaRY  note:  EOITEO  machine  TRANS*  OF 
VYCHISLITEUNAYA  TCKHNIKA  V  HASH  I NOStROlN I  I  (USSR) 

PH*20  IT4S, 

descriptors:  uoioitai.  computers*  remote  controe 

SYSTEMS)*  time  SHARINfi*  MUETIPCC  OPERATION* 

COOINO*  INPUT-OUTPUT  DEVICES*  TELEORAPH  SYSTEMS, 

USSR  <U> 

locNTiFiCRs:  Translations,  duital  data 

transmission,  MlNSR-2  COMPUTER « USSR )  «U» 

THE  PRESENT  PAPER  IS  A  SEOUEL  TO  ONE  ENTITLED 
»THE  MULTI-TERMINAL  COMPUTER*  BY  THE  SAME 
author,  each  TCRNINaL  is  an  INPUT/OUTPUT 
TELETYPERRITER  linked  to  a  BUFFEft  SECTION  |N  THE  MaIM 
UNIT.  AN  INTERRUPT  SUBROUTINE  IN  THE  COMPUTE"  IS 

initiated  from  the  input  bufper  rhen  ne»  da'#  “Re  fed 

FROM  ONE  of  THE  TERMINALS  OR  «MEN  THE  RESULTS  OF 
CALCULATIONS  ARE  TO  BE  TRANSMITTED  BACK  TO  A 
particular  terminal,  this  SUBROUTINE  CONTAINS 
PROVISIONS  FOR  A  DELAY  AND  CERTAIN  PRIORITY  DECISIONS 
TO  ALLOR  FOR  An  OROERlY  PROCESSINO  Of  INFORMATION  BY 

THE  computer.  The  tine  required  for  a  PROCESSINS 

OF  A  PROBLEM  OR  1 4  I N AT > NO  FROM  A  TERMINAL  IS 
CALCULATED.  THE  DELAY  TIME  FOR  THE  SIMULTANEOUS 
OPERATION  OF  SEVERAL  TERM  NALS  IS  ANALYZED  AND  TMC 
appropriate  FORMULAS  ARE  OIVEN.  ALL  OERIVCD 

expressions  arc  valid  for  any  nulti-terminal  computer 
system,  the  operation  of  an  installation  In  which 
THE  I/O  TERMINALS  ARE  aRRANSCO  IN  CROUPS  |S 
DISCUSSED  AND  ITj  AOVaNTaCES  ARE  POINTED  OUT.  IN 
THIS  SYSTEM  several  T£RH|NALS  TlME-£:i*f;E  A  SlNftLt 
COHMUNICAT ION  LINE  AND  A  SINClE  SECTION  IN  tME  iNPUT 
BUFFER.  |U| 
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descriptors:  (♦data  PROCESSINa  systems,  character 

RECOGNlT ION)  .  ( «PR0GRaMH I  NO ( COMPUTERS  )  . 
character  RECOGNITION),  INPUT-OUTPUT  OEVtCES. 
man-machine  systems,  time  sharing,  REAL  TiHC, 

DIGITAL  COMPUTERS,  CATHODE  RAY  TUBE  SCREENS, 

FLOW  CHARTING  <U) 

lOENTiriERs:  on-line  systems,  g«32  computer, 

RAND  TABLET  (U) 

The  DOCUMENT  describes  a  program  for  recognuing 
HaNO-PRINTEP  information  in  real  time,  RHICH  PROVIDES 
ON-LINE  COMPUTER  USERS  i|TH  A  MEANS  OF  INPUTTING  TRO- 
DIMENSIONAL  INFORMATION  AS  SIMPLY  AS  WRITING  WITH  PEN 
AND  PAPER,  the  PROGRAM  OPERATES  UNDER  THE  TIME¬ 
SHARING  system  on  the  0-32  COMPUTER  AT  SDCt 

And  uses  a  rand  tablet  for  input  and  a  CRT 
display  (RFAR-PROJECTEO  on  the  tablet  for 

OUTPUT).  EACH  USER  OF  THE  PROGRAM  BUlLPS  A 
UNIQUE  character  DICTIONARY,  BASED  ON  SAMPLES  OF  HIS 
OWN  INPUT  characters.  TOR  EACH  USER.  THE  PROGRAM 
currently  recognizes  abouy  100  different  characters, 
WHICH  ARE  CHOSEN  FROM  A  LARGER  ALPHABET  iY  THE 
INDIVIDUAL  USER.  THE  DOCUMENT  DESCRIBES  HOW  THE 
RECOGNITION  PROGRAM  INTERFACES  WITH  THE  TIME¬ 
SHARING  system?  what  functions  THE  PROGRAM 
PERFORMS  IN  RECOGNIZING  HAND-DRAWN  INPUT?  AND  HOW  THE 
character  dictionary  IS  CONSTRUCTED  AND  TESTED. 

The  report  concludes  by  suggesting  that  the 
character  recognizer  will  realize  its  greatest 
potential  by  being  applied  to  problems  that  require 
FREE-FORM  jRaTHER  than  linear  KEYBOARD)  INPUT, 

(AUTHOR)  (U) 
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0‘^RCKtPToRS!  «C1RCU1TS,  *DlGtTAL  COMPUTERS, 
ifRANSlSTOfiS,  COOING,  COMPUTER  STORAGE  DEVICES,  OATa 
storage  systems,  electrical  PROPERTIES,  FEEDBACK* 
gates  tCiRCUlTS),  TRIGGER  CIRCUITS 

^^ORK  CONCERNS  TRANSISTOR  SELECTION  AND  EVALUATION’, 

The  basic  DESIGN  PROBLEM,  AND  THE  EVALUATION  OP  THE 

plot-gatikg  Memory*  the  proposed  system  consists  or 

lu  PlOA-GATING  FLtPELOPS,  RHtCH  CONSTITUTE  A  1/H  WORD 
(3  TRANSISTORS  PER  BIT),  THE  R£A0<»IN  DRIVER 
(le/l**  transistors  per  BITI,  the  READ»0UT  DRIVER 
<10/1M  transistors  per  8ITI,  and  TERHINATION 
EOUIPMftNT  (2/11  transistors  PER  6lT>»  THE 
system  uses  five  transistors  per  bit  of  which  IJ/IR 

APE  GFR5011,  *ta/7T  ARE  N-IOl  AND  THE  REMAINING 
RAHTS  are  of  the  N-100  TYPE,  THE  TERMINAL 
PPQFf.RTIES  are  given.  THE  AC  BEHAVIOR  IS 
OSSCUSStO  IN  considerable  DETAIL,  THE  READ’^IN 

speed,  after  tolerance  correction,  is  LESS  than  to 
NSEC. 5  the  read-out  speed  IS  IN  THE  VlclNITY  OP  BO 
nsec*,  VkHEN  referenced  to  The  input  of  the  respective 
drivers,  this  apparently  satisfies  The  proposed 
RFOUIREMENT  of  iso  nsec,  access  times,  IAUTHORI  « 
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JAN  61  IV  OAVIS.PfiUL  c.> 
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OESCP  tPTO^S:  ♦OtOOCS,  aPULSE  GENCRATOflS  ,  aSMTchINS 

Ct'CUtts.  •TRIQ5CR  CIRCUIT^.  ARSENIOES,  CIRCUITS, 
CONPUTCR  STORAae  devices,  computers.  OATa  STORAttE 

5TSTE4S,  OESt^JN,  OALLIUM  COMPOUNOSi  OERMANIUM, 

mauuetic  materials,  mathematical  analysis,  Thin  films 

(STORASE  DEVICES),  TRANSMISSION  LINES  (U) 

toE''<T  iFiets;  thin  films,  thin  films 
ELECTRONICS  (M) 

TUnNEL-OIODE  circuits  are  INVESTlfiATEO 
The  O  IET '.CALLY  AS  A  SOURCE  OF  HUH-SPEEO  CURRENT 
PULSES  CAPARLE  of  smitchinc  Thin  film  memories  in  the 
ORLFR  of  tens  of  millimicroseconds.  eREAK«PO|NT 
MOiveLS  OF  THE  CHaPACTCRISTIC  curve  are  constructed 
A.IO  PIECEWISE  linear  ANALYSIS  IS  USED  TO  PREDICT  AND 
EXTR.POLaTC  £S»fR*MENTAL  RESULTS,  THREE  biSlC 
CIRCUITS  WERE  CHOSEN  AS  DRIVERS  fo»  VARIOUS  LOAD 
FORMS  and  LEVplS,  THESE  «ERe  TRIFD  IN  THE 
LAPOS^TORY  aNd  RESULTS  ARE  GIVEN.  EACH  OF  THESE 
CIRCUITS  UTILIZED  A  NOVfL  QU  I  CK-RECOVER Y  FEATURE 
kVHiCH  UaS  RESPONSI0LE.  FOR  AMOUT  ONE-HALF  TO  T«0- 
TulP'iS  OF  THE  SUM  OF  THE  PlOOE  PEAK  CURRENTS 
NECFSSaPX  for  a  given  load  CURRENY.  the  recovery 
TINE  WA  made  equal  to  THE  PULSE  Y,i;OTH,  WHICH  WAS  30 
MILLIMICROSECONDS,  THE  TRIGGERING  DELAY  TIME  WAS 
APPf'OA  I  maTELY  one-half  the  pulse  WIDTH  FOR  ALL  THREE 
CIRCUITS.  IT  YAS  CONCLUDED  THAT  TUNNEL  DIODES  CAN 
BE  USEo  TO  drive  thin  HAGHETK  FIlMS  IN  STRIP  LINES 
AY  The  SPEED  DSSIOFD.  lAUTHORj  (U) 
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descriptors:  aCOMPUTER  STORaOC  devices,  aDaTa  SToRAOC 

SYSTEMS,  aELECTRICAL  EOOlPMENT,  COMPUTERS*  DESIGN* 
ELECTRIC  FfELoS.  GERMANIUM,  IMPURITIES,  IONIZATION  lUI 

The  compensated  CRYOSaR  is  a  NEGaTIWC-RESISTaNCC 
TV'O-TERMINaL  device  utilizing  a  aULK  EFFECT  IN 
SERMamium  aT  liouio  helium  temperatures,  its  use  in 
A  computer  memory  is  foreseen  9ECAUSE  of  its  aiSTAaiC 
natuap  and  its  ease  of  Fabrication  in  large  aRRavs, 

HOWEVER,  CAREFUL  CONSIDERATION  OF  DEVICE  AND 

CIRCUIT  Parameters  is  necessary  if  a  successful  large 

MEMORY  IS  TO  BE  ACHIEVED*  (AUTHOR)  lU) 
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OCSfiMPToRS:  *COMPUTeR  storage  DEVICES,  *COtiPUT£fiS, 

♦CPVOGENtCS,  *OATa  PROCESSING  SYSTEMS,  *0aTa  STORAGE 
systems,  •SMTcHING  CIRCUITS,  CIRCUITS,  DESIGN* 
WAIE'MalS.  mathematical  logic,  measurement, 

SOPF P COMOUC TOR < ,  thermal  CONDUCT ! V 1 T Y ,  THIN  FILMS 
ISToPaGE  DEVICES!,  TRIGGER  CIRCUITS 
ioentifiehs:  lightning  project,  thin  films, 

THIN  films  electronics 

«nRK  ‘*aS  continued  in  cryogenics  and  associated 
machine  organization  devoted  to  evaluating  the 
FEa'IHIlITY  of  a  COHPUTFA  system  capable  of 
performing  basic  logic  operations  at  a  rate  of  1000 
MC»  IT  !aS  concluded  That  SUOSTANTIAL  improvement 
IN  THE  EFFICIENCY  OF  A  K I LOMfGACt CLE  CRYOTRONIC 

machine  can  he  obtained  hy  reducing  the  planar 

OIl-E  iSIlNS  OF  The  CIRCUITS  AND  USING  A  SUBSTRATE 

HAVING  high  Thermal  conductivity*  efforts  were 
Nior  TO  FIND  subst»4tf$  wuich  can  be  i’seo  for 

CIFCUITS  AND  'VHlCH  RILL  mlLEVIATE  THE  HEAT  PROBLEM  9T 
IHCREASING  the  thermal  CONDUCTIVITY  TO  THE  BATHt  A 
FIAGT  SET  OF  RC5ULTS  'YaS  OBTAINED  IN  THE  MULTIPLEXING 
STUOT  A^O  preliminary  DATA  ON  THE  EFFECT  OF  QUEUE 

LENc^Th  are  reported,  a  plan  to  design  and  construct 
A  HT5H-3PEEO  addressable  MEMORY  V- A 5  PREPARED,  THE 
MODIFICATIONS  OF  The  CRYOTRON  NETWORK  SIMULATOR 

REsiii,TEo  IN  Simulation  results  that  agreed  with 

EXFfRMEhTAL  results  FOR  SLOW  CROSSEO'FIlM  CRYOTRON 
CI'^CJITS.  < 
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PROCESS  TECHNiOUrS  RF.OUIREO  FOR  ThE  FASRICATION  OF 

SEmIcONOUi-TOP  networks  arf  being  established* 

STUDIF.S  OF  SILICON  SLICE  PREPARATION,  DIFFUSION, 

contact  formation,  film  dielectrics  and  test 
sTrUcTURER  are  discussed*  equipment  assembly 

TfCHNiOUES  FOR  A  SERIAL,  DIGITAL  COMPUTER  ARE 
I  ^4  V  F.  STIGATEO.  (AUTHOR!  <U> 


171 


(JNCL  ASSIFICO 


600>T6 


OLC  REPORT  9I6LI0GRAPHY  SEARCH  CONTROL  NO,  BOCS’?A 
AO«?fr(5  I  J  7 

CO-tPitTER  TeCNNiJJOfS  LAB  STANFORD  pESEARcH  INST  HENLO  PARK 
C  A  L  I  f 

E'jf-'DAMENTAi.  Investigation  of  digital  computer  storagf 
an:)  access  tEchnioues  <u> 

PAY  A I  JV  MILLER.S.V.  I 

contract:  AF30  602  2227 

ONCLASSIFIEO  REPORT 


OESCPIPTORS:  •COMPOTgR  storage  devices,  *DATa  storage 
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lines,  FeRROeLeCTRICITY  ,  magnetic  cores,  magnetic 

TAPE,  negative  resistance  CIRCUITS,  PHOTOGRAPHY, 
superconductivity,  switching  circuits, 

THEPPOPLASTICS  CU) 


computer  techniques  lag..  STaNF  RD  REStA  CH 
INST,,  MENLO  Park,  calif,  fundamental 
investigation  of  digital  computer  storage  and  access 
TECHNIOUES.  RFPT,  for  I  APR  60-i  APR  61,  OY 
S.  f,  MILLER.  HAY  Al,  OP.  INCL.  flLUS.  112 
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OE'-icES,  ♦OATa  storage  SYSTEMS.  SVIITCHING 
ctPcuiTs,  Magnetic  cores,  fcproelectricity, 
capacitors,  negative  resistance  circuits, 

DELAY  lines,  photography,  UPERCONDUCT I V I T Y  , 

COSTS,  magnetic  Tape,  magnetic  core  switches. 

OPtr-ENOED  TERMS!  THERMOPLASTIC  RECORDING. 

THE  artifice  of  a  CONCEPTUAL  MODEL  OF  A  STORAGE 
UNIT  HAS  USED  IN  ORDER  TO  CLASSIFY  THE  VARIOUS  KINDS 
OF  STORAGE  UNITS  ACCORDING  TO  THEIR  TERMINAL 


^,i  ^i.r» 

v.^p.  r>Mv.tc.nid»4V,.^«  inc. 

chap aCTER l ST  I cs  ARE  THE  STORAGE 
ORf'FH  OF  ACCESS=  Th^  OPERATING 


TERMINAL 
CAPACITY 
MODE.  AND 


SPEED  AND 
THE 


PEPi^aNEMCE  of  THL  STuRF.D  data,  this  MOOF-L  was 
DISSECTED  INTO  FOUR  FUNDAMENTAL  PARTS,  AN  AGGREGATE 
OF  STORAGE  REGISTERS,  ACCESS  EQUIPMENT  FOR  SELECTION 


AND  excitation  of  THE  DF.SIRFO  REGISTER  THE  SENSING 
EOUIPMFMT  for  determining  the  data  stored  IN  THE 
RtGiSTES,  and  THE  ORGANIZATIONAL  SCHEME  USED  FOR 

thmr  interconnection,  the  Various  techniques  for 

ACHIEVINC;  THESE  FUNDAMENTAL  OPERATIONS,  EITHER  IN  USE 
OP  PC  IMG  DEVELOPED,  ARE  OUTLINED  AND  DISCUSSED. 
the  RELATION  between  THE  USE  OF  PARTICULAR 
TECHNIOUFS  in  a  storage  UNIT  AND  THE  POSITION  OF  THAT 
storage  UNIT  ON  THE  CAPACITY  VS  SPEED  GRAPH  IS  SHOWN 
WITH  SOME  PREDICTIONS  FOR  IMPROVEMENTS, 
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DE'^CKIPTORS:  ^COMPUTER  STORAGE  DEVICES,  *OATA,  StORAGE 

systems,  ♦digital  COMPUTERS.  ALGEBRA,  DESIGN* 

ELECTRONIC  SWITCHES,  MAGNETIC  CORES,  MATHEMATICAL 

analysis.  Matrix  algebra,  switching  circuits  «u> 

A  number  of  the  more  commonly  KNOWN  MAGNETIC  CORE 
ACESS  switches  are  combined  in  a  single  analytical 

MODEL.  IN  ADDITION  TO  YIELDING  A$  SPECIAL  CASES  THE 
KHO'VN  aCESS  SWiIckeS  ON  WHlcH  IT  IS  SaSED,  THIS  MODEL 
PRODUCES  many  apparently  NEW  SWITCHES. 

relationships  among  the  various  Parameters  in  this 
MODEL  AF.E  DEVELOPED  |N  SUCH  A  WAY  THAT  THE  DESIGNER 
MAY  CMOOSF  THE  NUMBER  OF  DRIVERS,  THE  L0AD*SHARING 
factor,  THf  NUMBER  OF  TURNS  OF  WIRE  PER  SWITCH  CORE 
ANO  THK  magnitude  of  THE  MAXIMUM  DISTURBING 
magnetomotive  FORCE  WITHIN  CERTAIN  LIMITS,  AS 
further  aids  To  the  designer,  a  number  of  Tables  are 
included  ano  algorithms  are  given  which  Hay  be  used 
TO  match  the  switch  properties  closely  to  the  design 
RFgUIREHENTS',  SEVERAL  METHODS  ARE  DEVELOPED  FOR 
ECON0MI71NG  ON  THE  NUMBER  OF  DRIVERS  USED  IN 

switches,  and  certain  special  access  switches  are 
treated,  the  CURRENT  KNOWLEDGE  IS  REVIEWED  ON  A 
Fairly  recent  and  important  class  of  access 
SY-ITCWFS.  known  a?  LOaO'SHARING  zero-noise  SWITCHES, 

Ti-prc  '■?7,  1  I  ^  sHF:  LVH.',,.  ^jTN  C^£;  ‘  A 

FUND  NTAL  THEOREM  IS  PROVED  THAT  SUCH  SWITCHES  CAN 
HAVE  'lO  MORE  OUTPUTS  than  INPUTS.  StVERAL  NEW 
CLASSES  OF  LOAD-SHARING  ZERO-NOISE  SWITCHES  ARC 
OEVELOPED  and  analyzed;  in  particular,  switches  arc 
DEi/ELOPEO  WHICH  FOR  A  GIVEN  NUMBER  OF  OUTPUTS  ALLOW 
MORE  FIEXIHILITY  in  ThG  CHOICE  OF  THE  LO  A  P -SH  A  «t  I  NG 
factor  than  formerly  was  the  CASE.  IAUTHOR)  lUI 
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contents;  millimicrosecond  logic  circuits 
Clock  powereo  circuits  daseband  circuits 
memories  Fabrication  memory  test  machine  DespiN 
system  sTUDiss  Instrumentation  <u> 
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OF  I  ptQPS  :  ♦coM&uTer  storage  DEVICES,  ♦COMPUTERS, 

♦DATA  PROCESSING  SVSTEHS,  »0ATA  STORAGE  SYSTEMS, 

•  storage  TUbE:i,  ♦TPIOOFS,  CIRCUITS.  DESIGN,  OlODES, 
^L(LV«0^  TlJi.KS,  FERRITES.  GALLIUM  COMPOUNDS, 

6FPMANIUM,  mathematical  ANALYSIS,  MATHEMATICAL  LCaiC, 
PSFTIFIERS,  SFM  I  cOmoucTORS  ,  SOLID  state  PHYSICS, 

transistors  iui 

I  pent  I  A- lEKS  ;  t.lGHTNINe  PROJECT  W) 

Ti-15  SLiPPlfmenTaL  report  presents  material  not 
COVERED  IN  The  N/iIN  COVER  OE  IRR-DA*  THE  MAIN 
TOPICS  fiRE!  exploratory  RESEARCH,  DEVICE 
research  and  production,  and  certain  ADDITIONS  NOT 

completeo  in  time  for  inclusion  in  The  main  report, 
these  cover  areas  in  circuit  and  MEMORY 

OFVEuOPMENT.  (AUTHOR!  <U> 
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oe-krIR^ops;  •circuits,  ♦data  processing  systems, 

•data  storage  systems,  ♦seeuENcE  switches,  ♦switching 
CIRCUITS,  digital  systems,  eouations.  mathematical. 

LOGIC,  matrix  AIGERRA.  STATISTICAL  ANALYSIS, 

THEORY  tu> 

4  rEcHNiRiit  IS  DISCUSSED  that  will  Select  from  the 
Set  of  HINIMaL-STaTE  circuits  those  which  will  have 
The  lowest  EXPfcTfo  IOGIC  COST*  THE  RELATION 
OETA'EEN  information  CONTENT  aNO  THE  EXPECTED  COST  OF 
The  logic  is  clearly  oEHONSTRATED  for  THE  CASES 
DISCUSSED*  THIS  INDICATES  THAT  IF  CIRCUITS  CAN  BE 

designed  That  have  small  information  contents,  they 
WILL  ALSO  have  inexpensive  ASSOCIATED  LOHJIC;  IT 
MAY  re  possible  to  find  design  procedures  that  will 
generate  circuits  with  small  information  contents'  and 
THUS  with  low-cost  logic*  also,  it  seems 
RFASONAeUf  TO  expect  that  a  relation  should  exist 
GETWEFN  an  appropriately  defined  information  content 
FOK  the  circuit's  input-output  seouences  and  its 
information  content,  (AUTHOR  0  (U) 
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Oe  SCR  !  PTOHS  !  ♦■DietTAL  COHPUTCbSs  yELEC  ThOOEPOS  H  S  ON  , 
•Magnetic  tape,  •processing,  computer  logic,  cOmpotcR 
storao':  0Eyi;sSi  oaTa  processing  svsTeMSt  oaTa  SToftASs 
systems,  rERROMAGNET ! C  MAfE«IALS,  rlLMS,  GLASS  iEM 

IDeNTIFlEBS!  lightning  PROJECT  TUT 

research  to  serve  as  THE  OASIS  FOR  THE  EVOLUTION  OF 
AV  UlTRahIGM-SPECO  OAtA-PROeESSING  SYSTEM  IS 
Rijm  M  j  7  £  rj ,  T!*£  effects  OF  RaT£  Of  OEPOSjTlONi 

class  cleaning  TECHNIOUCS,  and  OlfFCRCNT  TYPES  OF 
GLASS  substrates  On  ThE  HaGNETK  PROPERTIES  OF 
VaCUUH-OEPOS I TtO  permalloy  films  «£«£  STUDIED* 

Rates  of  ot position  ranging  from  if  a/Seo  to  2co 
A/S€c  found  to  Have  wo  fffect  on  h  sub  c 
and  h  sua  K  '‘MTHiM  tmi:  error  of  The  cxperihent, 
tme  naonetoelastic  strain  coefficient  decreased 
Slightly  with  increasing  rate  in  This  range* 
optimum  methods  of  making  ELECTRO-OEPOS I TEO 
permalloy  films  were  investigated,  methods  were 
dfvflopeo  to  reduce  the  composition  variation, 
magnetic  properties  of  the  permalloy  films  made  are 
rflatively  poor,  both  the  anisotropy  field  and  the 
vOERCIVE  field  are  relatively  large,  and  magnetic 

PROPERTIES  EXHIBIT  A  LARGE  RANGE  OVER  AN  ARRay, 

other  investigation  CONCTh..E„.  mPPaRaTUS  and 
instrumentation,  measurements,  S,»|TCMING  AND 

nrSONAi'iCt  STuuir,SG  n*  icniilC^  A  Nil  uOutC 

AND  THt  lightning  TES.  machine.  .AJThOSI  |U» 
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♦OIOITal  COMPUTERS,  COMPUIFR  STORAGE  DEVICES,  DaTa 

storage  systems,  INSTRUCTON  manuals,  integrators, 
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research  concerns  a  SFECI  AL'-PURPoSE  electronic 

COrPuTET  WHICH  Caw  f)£  r.<:ScRI8eO  AS  A  HYBRID  ANALOG- 
OIGITaL  MACHINE  WHOSE  ELEMENTS  POSSESS  CERTAIN  LOGIC 
ANO  memory  PROPERTIES,  THE  DIGITAL  ELEMENTS  oF  THE 
COMPUTER  ARE  UNIT-DELAY  MEMORY  ELEMENTS  WHOSE  BINARY 
OUTPUTS  ARE  linear-logic  THRESHOLD  FUNCTIONS  OF  ITS 
INPUTS  AND  OF  ITS  VALOG  STORAGE  ELEMENTS.  THE 
ANALOG  elements  Aftc.  STORAGE  DEVICES  WHOSE  VALUES  CAN 
BE  CHANGED  BY  INCREMENTAL  AMOUNTS  AS  A  SPECIAL 
function  OF  The  states  of  the  digital  elements  and 

(OINARY)  INPUTS  TO  THE  COMPUTER*  THE  MACHINE 
WAS  conceived  as  a  general-purpose  EXTENSION  OF  THE 
PERCEPTRON  model,  a  basic  form  of  THE  PERCEPTRON 
IS  A  network  consisting  of  a  FIRST  LAYER  OF  FIXED 
LINEARLOGIC  FlEMENTS,  FOLLOWED  BY  ONE  OR  MORE  LAYERS 
OF  ADA'»TIV£  (variable  COEFFICIENT)  LIN£aR-LOGIC 
ELfmENTS,  logical  feedback  KROSS-COUPLING)  IS 
ACHIEVED  BY  PERMITTING  CONNECTIONS  PROM  SUBSEQUENT  TO 
'>R!OR  layers  I.N  the  NET,  THE  COMPUTER  DESCRIBED 
CONSISTS  OF  32  BASIC  PERCEPTRON  ELEMENTS,  TOGETHER 
WITH  appropriate  input  aNO  CONTROL  CIRCUITRY.  BY 
EXTERNAL  CONTROL,  ANY  ONE  OR  MORE  OF  THE  ELEMENTS  MAY 
BE  made  EITHER  A  FIXED  LINEAR-LOGIC  ELEMENT  OR  AN 
ADAPTIVE  ONE.  BY  MEANS  OF  PROGRAM  BOARD  WIRING,  ANY 
DESIRED  NETWORK  STRUCTURE  CAN  BE  ARRANGED  BY 
interconnecting  suitable  ELEMENTS,  IAUTHORI  <U) 
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descriptors:  aCIRCUITS,  •delay  LINES,  amplifiers, 

COMPUTER  STORAGE  DEVICES,  COMPUTERS,  CONTROL  SYSTEMS, 
DATA  STORAGE  SYSTEMS,  DESIGN,  EUNCTIONS,  MAttNETlC 
CORES,  SAMPLING  4U> 

The  construction  of  a  discrete  compensator  to  be 
USED  IN  A  SamPlED«OATa  CONTROL  SYSTEM  IS  DESCRIBED* 

The  compensator  employs  a  discrete  delay  ljne 
utilizing  magnetic  cores  to  store,  in  PULSI-RIOTH- 
modulated  form,  the  Sampled  values  of  the  sisnal. 

This  system  reouires  no  relays  or  sTeppinc 
switches;  everything  is  solid  state  except  for  the 
amplifiers  used  in  The  sample  and  mold  circuits, 
demodulation  integrators,  and  coefficient 
multiplication,  this  Tapped  delay  line  operates 
LIKE  A  shift  register*  A  GROUP  OF  TOROIDAL  CORES 
WITH  COILS  Round  on  them  are  connected  in  series* 

EACH  CORE  IS  SET  TO  NEGATIVE  SATURATION!  THEN  A 
SIGNAL  IS  IMPRESjEO  ONTO  THE  FIRST  CORE  IN  THE  CHAIN 
FOR  A  certain  peri  D  of  TIME,  NEXT,  A  RESET  SIGNAL 
IS  IMPRESSED  ONTO  THIS  FIRST  CORE,  AND  SIMULTANEOUSLY 
A  SET  signal  of  the  SAME  AMPLITUDE  IS  IMPRESSED  ONTO 
THE  SECOND  CORE.  THUS  THE  FIRST  STEP  OF  THE 
SHIFMNG  I  ACCOMPLISHED,  THIS  CAN  BE  REPEATED  AS 
OFTEN  AS  DESIRED,  DEPENDING  ONLY  ON  HOP  MANY  CORES 
ARE  IN  THE  chain,  (AUTHOR)  4U> 
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unclassified  report 


OESCRIPTokS:  -data  processing  systems*  •diodes* 

CIRCUITS,  COOlNS'  computer  LOGIC*  COMPUTER  STORAGE 
DEVICES*  COMPUTERS,  COSTS.  DATA  STORAGE  SYSTEMS, 

design*  mathematical  logic,  programming  (COMPUTERS!, 
SRITCHING  CIRCUITS  (U, 

T'i^o  'UUeSTIONS  ARE  RAISED  ABOUT  THE  SCOPE  OF 
PROJECT  LIGHTNING  STUDIES.  ONE  OUfSTlON  ASKS 

phy  a  k I lohegac ycle  computer  more  suited  to 

SCIENTIFIC  PORK  HAS  NOT  COME  OUT  OF  THE  STUDIES. 

the  second  question  POSeS  The  problem  of  typing 
several  machines  together,  b  Short  discussion  of 
These  tmo  questions  is  included,  another  problem 
IS  discussed  as  to  ho*  best  to  prepare  for  cost 
estimating  a  tunnel  diode  computer,  the 
INStPUcTlON  repertoire  FOR  TH£  LaRGE  MacHINE  DESIGN 
ras  revised,  also*  a  first  draft  or  an  instruction 
repertoire  for  a  smaller*  threeaodress  machine  is 
presented,  pork  was  begun  in  flow  charting  the 
instructions  awo  trial  programming  input»output 
routines.  <aU,KOR»  «U) 
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descriptors:  ♦data  processing  systems,  circuits, 

COHp^rER  storage  DEVICES,  computers,  data  storage 

SYSTEMS,  DESIGN,  DIGITAL  COMPUTERS,  OIOpES, 

instrumentation,  rectifiers,  Semiconductors,  sritcming 

CIRCUITS  «ui 

investigations  of  surface  sensing  of  Magnetic  flux 

SWITCHING  HAVE  CONTINUED  «UT  THE  RESULTS  ARE  STILL 

inconclusive,  a  Major  problem  is  excessive 
coupling  of  the  sense  loop  TO  THE  D«IVE  LINE, 
methods  for  cancelling  this  coupling  are  being 
INVESTIGATED.  THE  APPLICATION  OF  A  TRANSVERSE 
field  to  a  FEPRITE  element  has  been  found  to  reduce 
the  switching  time  significantly  while  lowering  the 
OUTPUT  voltage  only  Slightly,  the  use  of  a 
PRECISION  masking  jig  HaS  CONTRIBUTED  TO  CONSIDERABLE 
progress  in  the  IaBRICATION  of  the  CLOSE-SPACED 
structures  REOUIRED  for  high-speed  OPERAIION,  A 
STUDY  OF  THE  ALLOYING  TEMPERATURE  EFFECT  ON  THE 

electrical  characteristics  OF  50-MA  ge  tunnel 

DIODES  SHOWED  A  SHARP  INCREASE  OF  SPEED  RATIO  WITH 
LOWER  alloying  temperatures,  THIS  APPEARS  TO  BE 
CONSISTENT  with  PREDICTIONS,  ELECTROMAGNETIC 
DFLAYLINE  STORAGE  TECHNIQUES  EMPLOYING  BALANCED-PAIR 
TUNNEL  DIODE  LOGIC  CIRCUITRY  HAVE  BEEN  INVESTIGATED* 
ASSUMING  1-KMC  OPERATION  OF  THE  8 AL ANC ED-P A » R 
CIRCUITS,  THE  STUDY  INDICATES  THAT  A  102*4,  •4e-BIT 
neiAY-LlNE  MEMORY  WITH  U  NS  CYCLE  TIME  WILL  REQUIRE 
LESS  than  one  tunnel  diode  PER  STORED  BIT, 

<*UTHOR)  IU» 
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CCSCi? !  PTORSl  •computer  STORAGE  ?EVlCESi  *OATA 
PftOCFSSISS  SYSTEMS,  ‘OATa  STORA«w  STSTEMS,  ♦DISITAL 
COMPUTERS,  CIRcOITS  :0MPUTEBS,  OESION,  OIPOLE 
ANUnmaS*  iNSTRUMENTATION,  REC^tfJfRS,  SEM  1  CONOUC  T  ORS  , 

SWITCHINC,  CIRCUITS  <U> 

iOENTIFJERS;  LIGHTNINO  PROJECT  <U) 

EFFORTS  WERE  oIRECTEO  TOT-aRO  ThC  GOaLS  OF  REDUCING 
to  practice  Several  circuit  approaches,  the  circuit 

PORK  15  NO*  AElNC,  DONE  NOT  ONLT  At  FULL  RISE  TIME 
SPEEO  BUT  aT  REPETITION  RATES  IN  THE  HUNDREDS  OF 
megactcles.  an  attempt  to  find  the  limit  of  HEMORV 

REGENERATION  SPEED  FOR  AN  INDIVIDUAL  CELL  ANO  REAO- 

*rite  amplifier  RrsuLteo  in  reao**ritc  times  of  » 

NANOSECONDS.  THE  LEADING  CIRCUIT  APPROACHES  WERE 
SOdM|TTEO  TO  intense  SCRUTINY  FROM  ThE  LOGIC  POINT  OF 
V|£i(.  <  AUTHOR)  «U) 
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descriptors;  *CIRCUtTS.  •MANUP ACfUR I  NO  METHODS, 

•SUBMINI ature  electronic  EOUIPMCNT,  ceramic 
capacitors,  coils,  COMMUNICATION  EQUIPMENT,  COMPUTERS, 
CONTAImlRS,  crystal  holders,  crystals,  OCSION,  DIODES, 
electrolytic  capacitors,  electronic  EQUIPMENT, 

MATERIALS,  PACKAfiEO  CIRCUITS,  PRODUCTION,  OUARTZ, 
RESISTORS,  semiconductors,  TESTS,  THIN  FILMS  ISTORACE 
DEVICES),  transistors  <U» 

lOEN'TIPURSI  AN/PRC-SI,  Thin  films  <U) 

the  remainder  of  THE  ARO  MICRO-MODULES  REQUIRED  FOR 
construction  of  SUSASSEHaLtCS  AND  FOR  EVALUATION 
TESTS  WERE  MADE  AVAILABLE,  P  ROTOTYPE  AND  FINAL- 
CRAOE  trimmer  CAPACITORS  RATED  AT  f,»-TO-* 
micro^icrofarads  and  -TO-I)  MICROMICROFARAOS  PERE 
constructed  SUCCESSPULCY,  The  first  1000  hours  of 
A  200Q-M0UR  LIFE  test  AT  $9  C  WERE  COMPLETED  PJTH 

NO  reported  failures,  assembly  of  prototype 
modules  for  the  AN/TYK-9  <  )  IMICROPAC) 

COMPUTER  WAS  INITIATED,  NEWLY  DEVELOPED  CERAMIC 
TRIMMER  CAPACITORS  WERE  INTRODUCED  IN  THE  ANpPRC-  • 

«1  RADIO  SET,  MICROELEMENT  TRANSISTORS  IN  TliC  NEW 

miniature  package  are  used  in  all  micro-mooulfs* 

(AUTHOR)  <U) 
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OCSCslRTORSt  aoIgITAL  5YsTfms»  ASWlTCHiNa  CIRCUITS, 

♦  synchronization  (  electron  Ic;>  » ,  algebra,  automatic, 
CIRCUITS,  COMRuTER  logic,  COMRUrCR  storage  devices, 
CO-iRUTERS,  cybernetics*  OaTa  storage  systems,  design, 
digital  comR'JTems,  electrical  networks,  mathematical 
logic,  matrix  algebra,  memory,  programming 
ICOMRUTERS )  .  PULSE  communication  systems,  SEOUENCES, 
taolcs,  theory,  time,  transformations 

< mathemat  ics  I  lU) 

contents;  boolsan  matrices  applied  to  seouential 
CIRCUIT  theory  and  threshold  logics  multivalued 
LOGIC  DEVICES  for  SIMULATING  THRESH  OLD  NEURONS 

organization  of  large  memory  systems  an 

ALGORITHM  FOR  RaRIO  BINARY  DIVISION  (U> 
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OESCRIPTORSJ  •COMPUTER  STORpaC  OEVICES.  ♦OATA 
PROCESSING  systems,  aOATa  STORAGE  SYSTEMS,  S'OIGITaL 

co^tP'JTpRs.  *magnetic  Tape,  amplifiers*  circuits, 

COMPUT-th  logic,  design,  ferromagnetic  materials, 

FILMS,  transistors  <U> 

identifiers;  lightning  project  <u> 

contents;  high  speed  memory  high  speed 
MEMORY  stack  design  JUNE  DCHONSTR AT I  ON  UNIT 
(JOU)  SENSE  LtNC  arrangements  SENSE 
amplifiers  high  level  roro  translation  search 
MEMORY  read  circuits  WRITE  CIRCUITS 
LOGIC  CIRCUITS  JOU  CLOCKING  JDU  RORCP 

transistor  measurements  rctl  circuit 

LOGIC  CIRCUIT  design  lU, 
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DCSCRJRTOOSS  •CONPUTfcR  STORAGE  DEVICES,  ♦DATA  STORaGC 
SYSTEHS,  aoIGITaL  COMPUTERS,  ♦FERROELECTRIC  MATERIALS* 
COMPUTER  LOStC.  ELECTRICAL  PROPERTIES,  HUH*' 

Tf.MSERATURE  RESEARCH,  NON-OESTRUCT  t  VE  TESTING. 

POLaPIZaT  tON,  S>»ITCMtNG  CIRCUITS,  TESTS  <U> 

Research  on  hich  temperatore  ferroelectric  storage 

hEolA  lEo  to  THE  OtSCOVERY  OF  A  CLASS  OP 
FERROELECTRIC  MATERIALS  TIHICH  REQUIRE  A  MINIMUM 

Threshold  fielo  for  switching,  this  property  ras 
heretofore  not  Ob3£«V|0  in  ordinary  FERROELEcTR ics 
AND  COMPARtS  HITh  SIHILAH  PROPEftTigS  FOUND  IN  FERRITE 
COFtS,  -YORK  '■’'AS  CONDUCTED  ESSENTIALLY  To  EXPLOIT 
THE  phenomenon  of  F eRR I  ELEC T «  I  C 1 1 Y  FOR  APPLICATION  IN 
COfPUTER  LOGICAL  DEVICES.  THE  FEASIDILITY  OF 
PRfPARlNG  CAPACITORS  HAVING  A  FERR I CLCCTR I C  AS  A 
OIELECT'UC  RAs  INVESTIGATED.  LIMITING  ELECTRICAL 

Parameters  of  the  device  were  determined,  finally, 

A  lOVEL  non-destructive  REAOOUT  METHOD  RAS 
investigated  using  electromagnetic  interferometer 
TECwnICUES.  «(TH  the  experimental  device 
COhSTRUCTEOs  the  HFST  S I GMALTO-NO I se  ratio  obtained 
WA;*.  6ll.  IT  13  POSSIBLE  to  OSTAIN  MILLIONS  OF 
RfACOUTS  FROM  A  FERROELECTRIC  CAPACITOK  WITHOUT 
DESTROYING  the  STATE  OF  POLARttATJON  OF  THE 
FCfPOELCCtRlC  capacitor.  (AUTHOR)  )U) 
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i>e’5cR I ptors ;  ^CIRCUITS*  •computers*  •Data  processing 
systems,  computer  LOGIC,  computer  STORaOE  OCViCES* 

0*Ta  STvIRmGE  systems.  DIOOCS,  research  PROaRAM 

A >M I N  1  s iH •T ION  lUI 

10KNTIF»FRS!  LlGHTNlNGPROJECT  <UI 

'VORK  AaS  directed  toward  setting  the  stage  for  the 
COmSTRUC riON  OF  A  subsystem  which  WILL  demonstrate 
The  ffASiAiLtTY  of  The  Techniques  deyfloped  during 
THE  PPrVlODS  PfRlPOS*  IT  WAS  DECIDED  THAT  THE  REST 
CHOKE  for  logic  circuitry  laY  IN  THE  0-C  DRIVEN 
classification,  THE  BROAD  GROUNDWORK  FOR  ALL 
construction  decisions  was  Made  and  many  detailed 
ONUS  Have  aecN  firmeo  up,  individual  monostable 

AMPLIFIERS  OF  the  type  CONSIDERED  TO  BE  THE  BACKBONE 

of  tuf  D-C  approach  have  been  operated  aT  repetition 
rates  as  high  as  who  MC*  all  the  circuit  types  to 
OF  used  ih  tkf  memory  work  Have  been  operated 
individually  and  Many  have  been  proved  by  use  in  the 

NINE-'TORO  TEST  MEMORY,  JAUTHORI  IUI 
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OE?iC"  •  PTOSS*  ClSCUiTSi  COMPUTER  LOaiC*  COMPUTER 
5V0rj.1E  '.EVICSS,  COMPUTERS,  DATA  PROCESSING  SYSTEMS 

DaU  storage  SYSIe.iS,  otoocs.  research  program 
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«u> 

(U) 


application  op  The  processor  system  mas  been 

HOulFlEO  SOMEi^iHAf  JM  TMaT  TH£  K  t  L  oME  G  A  C  Y  c  L  E  COMPUTER 

is  TO  bC  cONSlOERff:  PART  OF  a  larger  D  aT  aPROCE  55 1  NO 
SvsTgH  aHO  ts  not  INTENOCO  PRIMARILY  PqR  ARITHMETIC 
pROPLEMS*  Trte  JUgRTlON  Of  CONVENTIONAL  VERSUS 
U  HCON'/e^lT  tONAL  DESIGN  IS  OtSCUSSEo*  ANOTHER 
aOUNOAftY,  that  of  the  effect  of  tonnel-oiode 
copPoNE tts.  Has  been  moojfieo  in  that  the  lo(a  fan 

POif.-J  OF  TUNNEL  OIOOE  circuits  CONFLICTS  YIITH  Thc 

desire  for  complex  ANO  SOPHISTICATEO  logic* 

VAUT0U5  ASPECTS  OF  tNPUTOUtPyt  ARE  ALSO  DISCUSSED* 

ANO  THE  CONTROL  SC'IENE  IS  PRESENTED*  FINaLUT,  THE 
CHaPaCTERISTIcS  Of  THREf  PROPOSGO  COMPUTERS  IFROM 
LARfsE  TO  SMAlLI  ARE  SET  FORTH  AS  A  FaMILT  OF 
DESIGNS*  (AUTHOR)  (Ul 
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oe‘5CKlPTORS!  *COMPUT£R  STORAaP  DEVICES,  *0ATA  STORA4C 
SYSIeM<i*  •OlGrUI.  COMMUTERS*  computer  lOGfC,  FILMS, 

iron  alloys,  HaGNeTIc  COfieS*  HANUfAC^^OPifTG  methods, 
miniature  ELFCYRONIc  EOUIPMEnT,  nickel  ALLOYS,  SHEETS, 
S'ViTCHlNG  CIRCDITSI  TEST  EQOIPHENT,  TEST  SETS  IU> 

efforts  are  being  made  to  oevELOP  thin 

PpRMALLOYShEET  MEMORY  ARRAYS  UTlLUlNS  MULTI- 
APERTUREO  ELEMENTS  OPERATCO  IN  THE  I NH I B I TEO-FLUX 
MODE,  AND  TO  DEVELOP  ASSOCIATED  MEM  RY  CIR  UlTS, 

The  circuits  will  take  advantage  of  microhooulc  and 
other  HINUTURIZaT  ion  TECHNiaOES,  AMO  A  small  systeh 
WILL  f\£  constructed  TO  DEMONSTRATE  THE  FEASIBILITY  OF 
this  type  OF  MEMORY,  lAUTHOftl  lUI 
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OESCF I PTOHS :  •COMPUTER  STORAGE  DEVICES,  ♦CRYOGENICS, 

•IUTa  PROCESSING  SYSTEMS.  ♦DATA  STORAGE  SYSTEMS, 
•SWITCHING  CIRCUITS,  CIRCUITS,  COMPUTERS,  DESIGN, 
MATtPlALS.  mathematical  LOGIC.  MEASUREMENT, 

superconductors  I  thermal  conductivity,  THIN  FILMS 
ISTOKAGE  DEVICES*,  TRIGGER  CIRCUITS  <U) 

identifiers;  thin  films,  thin  films 

ELECTRONICS  <U> 
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descriptors:  •computer  storage  devices,  eCRYOGENICS', 

♦DATA  PROCESSING  SYSTEMS,  -DATA  STORAGE  SYSTEMS, 

•  Si^ITcHING  CIRCUITS,  CIRCUITS,  DESIGN,  INDIUM, 
MATERIALS.  MATHEMATICAL  LOGIC,  SUPERCONDUC TORS i  THIN 
FILMS  (STORAGE  DEVICES),  TIN 
IDENTIFIERS!  LIGHTNING  PROJECT,  THIN  FILMS 

general  results  ARE  PRESENTED  ON  THE 

characteristics  of  tin  and  indium  cryotrons 
evaporated  in  conventional  evaporators  with  no 

SPECIAL  TecHNIOUeS  SUCH  AS  SUBSTRATE  HEATING  OR 
PRENUCLE ATION.  INDIUM  FROM  THE  CONVENTIONAL  SYSTEM 
IS  COMPARED  with  FILMS  FROM  MORE  ELABORATE  SYSTEMS* 
INDIUM  FROM  THE  CONVENTIONAL  SYSTEM  COMPARED 
favorably  with  THAT  PRODUCED  IN  AN  ULTRA-HIGH  VACUUM 
system,  reproducibility  results  for  four  in-line 
cryotrons  on  one  SUbSTRaTF  indicate  that  the 
CRYOTRONS  CANNOT  BE  INTERCONNECTED  WITH  A  SUFFICIENT 
MJiRGIN  OF  SAFETY  (5N  THE  BIAS  OR  OVERDRIVE  ON  THE 
control  WHEN  MAXIMUM  OPERATING  SPEED  IS  DESIRED. 

THE  CRITICAL  CURRENTS  FOR  A  NUMBER  OF  TIN  AND 
INDIUM  FILMS  ARE  PLOTTED  AS  A  FUNCTION  OF  THE  RATIO 
OF  FILM  THICKNESS  TO  PENETRATION  DEPTH.  THE  GAIN 
characteristics  OF  UNITY  CROSSING  CROSSEO-FILM 
CRYOTRONS  ARE  DISCUSSED,  (AUTHOR) 
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OESCP IPtORS:  .COMPUTER  STORAGE  DEVICES,  *0ATA 

processing  system St  “OATa  storage  SYSTEMSt  ‘DIGITAL 
computers,  .magnetic  Tape,  AMPLiriERS.  circuits, 

COHPUTEr-;  LOGIC,  design,  FERROMAGNETIC  MaTERIaLS, 
FILMS,  Thin  films  (STORaGF  DEVICES),  TRANSISTORS 
I0£NTJFIERS}  thin  FILMS,  THIN  FILMS 
ELECT-TON  I  CS 


CO)'T£NTS:  SEARCH  MEMORY  JDU  CLOCKING  PO*ER 
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OF  THE  COOING  AND  OF  THE  SYSTEM  OEStCN*  (AUTHOR) 
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f program  objective  is  to 
CSTaRLISH  economical  NETHOoS  of  storing  IO^OOO  un»t 
records  and  retrieving  them  at  a  min  mSh  »:??  0?  Io 

PER  SECOND  PER  MODULE*  HYDRAULIC  AND  t t 

U*lREU»9Lt  .NO  OirncOlT  to  lontMCNt  ooriSo 
Subsequent  oreaOboarding •  so  they  were  aoandonfo 

HARDVYJBr’i*^!;^  electromechanical^'^* 

hardware  Was  oeveloped.  logic  subsystem  design* 

SPECIAL  memory-control  CIRCUIT  DESIGN.  DESIGN  OF 


commercial  LOGli 

ARE  DISCUSSED  IN 


cards,  and  the  drum  memory  design 
this  Report,  uuthori 
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TAPE).  INPUT-OUTPUT  DEVICES.  OREAT  BRITaIN* 

P0»ER  supplies,  computer  lock.  ClRCl^ltS 

This  report  describes  the  punction  and  porhat 
selection  circuits.  The  ciRcuiib  controllinb  Tape 
DRIVE  AND  tape  SPOOLINfi,  AND  THE  PORCR  SUPPLIES  POR 
THE  MERCURY  aNO  OCUCE  COMPUTERS*  lAUTHORI 
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STOPau'C  SYSTEMS),  <*OaTA  STORaGE  SYSTEMS.  CIRCUITS). 
magnetic  FICLOSi  computers,  aluminum,  transformers, 
transistors  (U) 

lOENTIFIfRS;  magnetic  FILMS  (U) 

the  report  0Ese-'!t6ES  the  design  and  development  dp 
A  magnetic  film  memory  system  rith  a  storage  capacity 
or  «0R6  HITS  arranged  as  512  WORDS  OF  4  DITS  EACH. 

The  YtORO-ORSANiTED  SYSTEM  HAS  A  RCAO*WRITe  CYCLE 
TImF  of  IR2  nanoseconds.  THE  STORAGE  MEDIUM 
CONSISTS  OF  CONTINUOUS  SHEETS  OF  MAGNETIC  FILM 
OCPOSITEO  ON  POLISHED  ALUMINUM  SU4STRATES.  THE 
LOCATION  AND  St2E  OF  THE  STORAGE  OlTS  ARE  OFFINEO  «Y 
The  intersection  of  the  word  and  oIGIT-^ENSE 

CONDUCTORS.  A  T R aNS  I  S TOP-CURRENT  TRANSFORMER 
MATFIX  is  used  TO  PERFCtM  WORD  SELECTION  AND  TO 
PROVIDE  AN  RQO-MILLI  ampere,  5»«NANOSECONO  ISASE  WIDTH 
WORD  DRIVE  pulse.  A  DIPOLAR  DIGIT  PULSE  OF  -200- 
MILLIAMPERE.  RO-NANOSECONO  base  WIDTH  IS  USED* 

CURPCNT  SWITCHING  IS  USED  IN  THE  LOW-LEVEL  LOGIC 
CIRCUITS,  pertinent  memory  WAVEFORMS  ALONG  W|TH 
OPERATING  RESULTS  ARE  GIVEN.  (AUTHOR)  (U) 
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TRANSOUcenS,  PUHCMED  CARDS,  MaGNETOSTR I cT J VE  CLEMENTS, 
photographic  PRINTERS,  LASERS,  PEASISILITY 
STUDIES  lU) 

tOCNT IPIERSS  UET  PRINTING,  CARO  HEADER 


JET  i'RINTING  studies  DURING  THIS  QUARTER  INDICATED 
tha'*,  although  The  transducers  studied  may  not  be 
rEASI6LE  POR  PIERCING  MliiTtPLE  SHEETS  OF  PAPER,  THEY 
MAY  3E  USEFUL  FOR  PRINTING  ONF  OR  MORE  COPIES  »Y 
impact  of  ThF.  jet  on  CARBON  PAPER,  THE  SPARK 
DISCHARGE  method  of  JET  ENERGIZING  IS  CONSIDERED 

ihppactical  because  of  the  HIGH  voltage  levels 

REOl'IRCD  and  because  OF  PROBLEMS  ARISING  FROM  HIGH 


l^rKfNAI  INVT 


r  A  N  A  T  E  «  A  S 


AOJUIGEO  the  best  PPaCTICaL  P  IETOELECTR I C  MATERIALI 
SIMILARLY,  PURE  nickel  JS  The  BEST  REAOILY  AVAILABLE 

magneiostrict i VF  material*  Possible  jet  proouction 

VIA  A  pressurized  VESSEL  MTh  ELEC  T  ROMECH  AN  I  C  A  i. 

VALVES  HAS  COnSIOFREO  IMPRACTICAL  AND  WAS  NOT 
PLRSUF.O,  GAS  TUBES  AND  NCON  LAMPS  ARE  POTENTIALLY 
USEFUL  AS  electronic  DISPLAY  SOURCES  FOR  PHOTOGRAPHIC 
OR  ELECTROSTATIC  PRINTING,  THEY  CAN  OPERATE  A’ 

HIGH  SPEEDS  and  IHEY  ARE  RELATIVELY  INEXPENSIVE* 

USE  JIlTH  FIOEr  optics  ROULD  OFFER  FLEXIBILITY  OF 
construction  hEThOOS.  other  light  SOURCES,  e.G*. 
LASERS,  ELECTROLUM  INESCENCE ,  AND  CAThOOE-RAY  TUBES, 
Hay  OE  used  1m  electrostatic  printing,  METHODS  OF 
MODULATING  T'u^  DIRECTION  OF  a  LASER  BEAM  ELECTRICALLY 
MAY  BE  USEFUL  FOR  FUTURE  PRINTING  DEVICES,  IF  COST 


BEcrfies  reasonable,  cauthorj 
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lOENTJP lERSI  OELTIC  *OX->A,  WdX»»A  COMPRESSOR  lU» 

This  REPORT  OEScaieCS  in  some  detail  the  pully 
TRANSlSTORIleO  iOX*?A  DELAY  LINE  tlHC 
COMPRESSOR  (OELTICl,  THE  elT  RaTE  IS  lO 
HCGACYCLES,  this  EOUiPMCNT  HAS  PROVEN  TO  BE  VERY 

reliable  in  daily  operation.  The  transistorization 
has  greatly  reouceo  the  power  REOUIRED  relative  to  a 
comparable  vacuum  tube  hodel*  since  the  principles 

OF  OELTJC  operation  HaVE  bEen  PRESENTED  POLLY  IN 
earlier  repor's  tpe-us  ojri  only  a  short 
OESCRIPTION  or  BASIC  PRINCIPLES  IS  GIVEN.  INSTEAD, 
the  details  of  CIRcOn  operation  aRE  briefly  treated* 
“LOCK  oiaC'Rams.  scheh.t i c5 ,  ano  Photographs  showing 
COMPONENT  layouts  aRE  INCLUDED*  PMOTOGRaPhS  APE 
ShO-TN  OF  typical  *AVeroRHS  at  Various  points  within 
The  system,  ANO  THtSt  ARC  KEYED  TO  THE  BLOCK  DIAGRAMS 
AND  SCHEMATICS,  ALL  DIAGRAMS  ARE  GROUPED  AT  THE 
£NO  OF  the  report  to  FACILITATE  USE  IN 
troubleshooting.  (AUTHOR)  lUI 
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INS'  ^T|ON,  ELECTRON  BOMBaROMCNT  (0) 

lOEN  :^'I£RS:  CRTOTRONS  <U> 

the  Fabrication  and  testing  of  o  cryogenic 
associative  processor  are  OeSCRlBEO  in  this 
REPORT.  THE  Processor  consisted  of  2?50  cryotrons 
interconnected  To  form  TE'4  ',2-3  it  words  of 
associated  storage,  the  cryotrons  and  The 
necessary  CONTROe  circuitry  were  VACUUil^DEPOSITCD  ON 
A  FOUR  AND  A  HALF  PY  FOUR  AND  A  HAL?  INCH  SUbSTRaYE. 
POLYMER  TYPE  insulation  Y,aS  USED.  THF 
fabrication  process  and  VhE  REASONS  FOR  (IH'iTEO 
SUCCESS  OF  the  program  are  discussed  in  detail. 
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purpose  computers,  CORPELATORSI  ,  operation,-  real  TI)||!C, 
correlation  TECHMIOUES,  CIRCUITS,  DIGITAL  COMPUTERS, 
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This  REPORT  0CSCRISE8  THE  0E5I«N  AND  OtVELOPMENT  OP 
AN  experimental  REAL  TIME  AUDIO  BANDWIDTH  (»0  TO 
POOQ  CPS)  correlator  that  will  DISPLAY  A 

correlocram  while  operatins  *on  line.*  the 
correlation  index  is  displayed  A3  A  FUNCTION  OF 
relative  delay  and  Time  for  either  auto  or  cross 
correlation.  The  correlogram  is  presented  as  a 

THREE-DlMENSiONAL  DISPLAY  ON  THE  CRT  OF  A  SELF- 
CONTAINED  oscilloscope  with  the  K  axis  PRESENTING 
TIME,  Y  AXIS  relative  DELAY  AND  Z  <InTENS1TY» 

representing  The  CORRcLaTION  index,  signal  input 
circuitry  includes  a  NORMALri  r'  lAGO  FUNCTION 
WITH  HC  DB  dynamic  range  aLONC  THE  NECESSARY  GROSS 
INPUT  LEVEL  COnTKOlS  ano  METERINS,  A  FIVE-BIT  A 
TO  0  converter  drives  a  PEClRcULATlNa  MEMORY  SPEED 
UP  SYSTEM,  appropriate  CLOCK,  ACCUMULATOR,  AND 

compute  circuits  are  used  to  approximate  CORRFSLATION 
coefficient  at  a  real  time  rate,  the  output  d  to 
A  converter  drives  the  ■/  AXIS  of  The  oscilloscope 
TO  indicate  the  correlation  coefficient,  the 
operating  features  of  this  device  are  given, 

(AUTHOR'  IU» 
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(♦magnetic  core  storage,  transistors*,  dflay  circuits, 
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CIRCUttS.  voltage,  electric  currents,  WIRING  DIAGRAMS, 
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lOENTlFlefiS!  SHIFT  REGISTERS  (U> 

the  objective  was  to  study  a  transistorized 

MAGNETIC  CORE  SHIFT  REGISTER  ANp  TO  EVALUATE  A 

suitable  power  Transistor  as  a  possible  driving 
source  for  the  register,  investigation  of  the 
register  Was  originally  carried  our  using  a  pentode 
driver  in  order  to  offer  a  means  for  comparison  with 
the  transistor  Shifting  source .  the  western 

ELFCTHIC  GA-9J8J0  PNP  JUNCTION  TRaNSISTOR  WAS 
FOUND  TO  meet  the  REGISTER  REQUIREMENTS  QUITE 
satisfactorily,  operating  REGIONS  OF  THE  SHIFT 

register  were  obtained  using  this  transistor  in  THE 
GHOUnoed  emitter  and  grounded  base  configurations, 
and  the  lattzr  Was  found  to  be  more  successful,  it 

WAS  possible  10  DR.VE  THIRTY  CORES  QUITE  RELIABLY 
USING  THE  GROUNDED  BASE  CONFIGURATION,  AND  THE 

operating  regions  obtained  compared  favorably  with 

THOSE  OF  THE  VACUUM  TUBE.  (AUTHOR'  (Ul 
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the  increasing  RjOUIRfMENT  FOR  VERY  LaRGE  FILES  |N 
digital  COMPUTeh  SYST£;-)S  has  lead  TO  THE 
identification  of  several  important  characteristics 
OF  These  files,  and  to  the  oevelophent  of  files  rmich 
exhibit  These  characteristics  in  varying  degrees* 

AS  A  RESULT,  A  N£*V  SITUATION  HAS  BEEN  CREATED 

wherein  a  detailed  study  of  these  characteristics 

WILL  NOW  be  necessary  IN  SOME  APPLICATIONS  TO 

determine  the  particular  file  most  suitable  for  the 
problem  or  problems  to  be  dealt  With,  <u) 
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DlSCRlPtORS;  (-OaTa  processing  SYSTEMS,  MATERIALS!, 
(AThIN  films  (storage  DEVICES),  PRODUCTION), 

(♦MaJYGANESE,  compounds,  OISMUTH  COMPOUNDS),  data 
storage  systems,  information  RETRIiVaL,  INTERHETaLLIC 
COMt-OUNoS ,  ferromagnetic  materials,  MaGNETO-OPTic 
EFFECT,  optical  PROPERTIES,  CRYSTALS,  EVAPORATION, 
ROROERS,  crystal  STRUCTURE  IU» 

A  program  of  RESEARCH  ON  MATERIALS  FOR  HIGH  DENSITY 
INFORMaTICN  storage  and  retrieval  RA$  CONDUCTED,  »ITM 
EMPHASIS  ON  The  fabrication  of  THIN  OF 

MNfil,  THIS  INTERMETALLIC  COMPOUND  IS 
ferromagnetic,  RITH  ITS  * K ! S  OF  EaSY  MAGNETIZATION 
ALONG  ITS  hexagonal  C-AXIS,  POLYCR YST ALL  I  HE  FILMS 

OF  this  material  generally  SHOW  A  strongly  preferred 

ORIENTATION,  WITH  THE  C-AXIS  NORMAL  TO  THE  PLANE  OF 
the  film,  such  a  configuration  is  lDr.AL  FOR  THE 
employment  of  magneto-optical  READ-OUT  SYSTEMS, 

MAJOR  problems  cXIST  |N  ThE  CONTROL  OF  NUCLEATION 
AND  GROWTH  OF  SUITA''LT  ORIENTED  MNBI,  AND  IT  WAS 
HERE  THAT  MAXIMUM  EIFORT  WAS  MADE,  SEVERAL 
FABRICATION  TeCHNIGUES  WERE  TRIEoi  INCLUDING  PHYSICAL 
SPUTTERING,  GRAIN-BY-GRAIN  FuASm  EVAPORATION  OF  BOTH 
MIXED  powders  and  preformed  alloy  powder,  and 
SEQJENTIAL  evaporation  SCHEMES*  THE  LATTER  METHOD 
GAVE  The  BEST  RESULTS  IN  SPITE  OF  PROBLEMS  IN 
INTERLAYER  DIFFUSION  AND  COMPOUND  FORMATION. 
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capacitors,  resistors,  oscillators,  PfRRlTES, 

MAGNETIC  CORE  STORAGE,  TR ANSfORHERS , 

oioof siSEHicoNOJcroRi ,  magnetic  Tape,  ussr, 

COMPUTERS  lU) 

lOENTlPlERSJ  PARAMETRONS  (U) 

CONTENTSt  THE  PARAMCTROH:  AN  ELEMENT  IN 

digital  computers,  by  l.  m,  asoyani  general 
information  on  PaRaHETRONS!  fundamental  properties 
OF  Parametric  osc iliationsi  operating  principle  op 

THf  PARAMETRON I  VASlAaLE'iN  OUCTANCE  PaRAMETRONI 

MUlIIHOLE  ferrite  parametronsi  variarle-capacitance 
PARAMETRONI  magnetic-film  PARAMETRONI  THREE-CYCLE 
ANT.  T'/O-CiCct  nEIMOOS  OP  DRIVING  PARaMETRONSI 
construction  of  PARAMETRON  logic  circuits  certain 
PROPLENS  IN  The  INVESTIGATION  OF  THf  PaRAMETRON,  8Y 
L.  N.  A30YAN  ano  m,  g.  GEVORYKANI  CALCULATIONS 
OF  PaRAMETRON  DRIVING  CURRENT  AND  DETERMINATION  OF 
SPECIFICATIONS  FOR  CORE  MATERIAL!  DP’tRMINING  OPTIMUM 
optrating  poInti  certain  ways  to  reduce  the  power 

DRacn  HY  The  PaRAMETRONI  DETERMINING  THE.  PARAMETERS 

OF  The  parametron  resonance  network!  calculating 
THE  PaRaM  ETERS  of  The  coupling  TRANSFORMER! 

DETF RM I naT lOH  OF  THE  LARGEST  NUMRCR  OF  PARAMETRONS 
That  can  OE  CONNECTED  AT  THE  OUTPUT  OF  A  CONTROL 
pafametroni  determining  rise  and  fall  times  of  The 
SUGHaRHONIC  oscillations  in  the  parametron! 
determining  The  largest  number  of  input  signals 
that  Can  3E  connected  at  a  PaRaMETRON'S  input,  <u> 
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PROJ:  5S61 

T  ASif  :  ^58  I 

MOmITOb:  RAOC  ,  10-49-7*1 

UNCUA.SStr  iEfi  REPORT 
SUepuCHENTAR V  MOTEt 

oeSCR’PTORS!  (•COMPUTER  STORaOE  DEVICES,  TMIM 
MLMSiSTORAGF  r^EVICES)),  (•THJM  T  1  LHiS »  5  TOR  A  SE 
OEVIceSl,  SUPERCONDUCTORS),  CRVOGENICS,  DATA 
PR0CE55JN(3  systems,  COMPUTER  1,0<JIC,  CIRCUITS  «U> 

IDENTIFIERS!  THIN  FILMS,  THJN  FILMS 
ELECTRONICS  IM) 

FEASlAiLMY  IS  tSVAPUISHEO  OF  A  UN|(3UE 
phoTomaSkphoTORESIST  PROCESS  FOR  FAemtATlON  OF  A 
IJO-rilT,  ?>50-cR YOT 30N  ASSOCIATIVE  MEMORY  PLaNE,  A 
SrT  or  MINT  photomasks  DEFINES  THE  FIVE 
Sl'PERCONDUc  M  Vt  ANO  FOUR  INSUlaTINQ  MATERIAL  LAYERS 
OF  The  STRUCTHRF,  the  thin  film  CIRCUITRY  OCCUPIES 
A  H  SOUaRE  inch  area  or  A  2,*)  Inch  X  2 1  •*  INCH  OLASS 
SUoSTRaTE,  two  HUNOREO  and  fifty  SOLDER  LANDSi 
0.007  INCH  X  OaIUO  Inch  on  c.oir  inch  centers*  are 
SCITaDLY  OROUrtO  AROUND  THE  SUOSTRaYE  PERIMETER  FOR 
PRESSURE  contact  WITH  TuE  OaTa  LINK.  SEVEN  SHORT- 
FREE  MEMORY  PLANTS  WERT  SUCCESSFULLY  PRODUCED  WITH 
InTEn'^EO  signal  path  CONTINUITY,  AS  ESTABLISHED  BY  DC 
TESTS  AT  JOCK  and  aCLOW  ?,5K.  DIFFICULTILS  IN 

s I iMuu r ANEousi  Y  achievinn  superconductive  pressure 
contact  at  all  solder  LANDS  FRECUUDEO  MEMORY 

OPERATION!  however,  CURRENT  LOOP  SWircHINft  AND 
TPAPPiNG  WERE  DEPpnS rRATLD  FOR  ACCESSIBLE  CRYOTRON 
'IRCuIT  SEGMENTS.  SOLUTIONS  TO  THIS  UN  Al'JT  I  Cl  P  A  TED 
interconnection  problem  were  SUBSEOUENTLY  conceived 
AND  OFMONSTRATCD,  (AUTHOR)  (U) 
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ONCLaSSiFIEO  report 


SUPPuRiNEfirARY  NOTEt 

OESCPIPTOPSI  {♦PUNCilEO  TAPE*  PROCESS  I  Nii  i  * 
OOCUHEnTaTION*  preparation*  costs,  AOSTRACTlNa* 
time  STUOICS,  COHPUTCRS,  TVPERft|TERS,  R£AO!N(S, 
PeRFPRMANCeiHUrtANi ,  MACHINES 
lOCNTlFlER-SS  rUEXOWRtTEftS 

the  text  Reporting  and  foitinq  device 
11^ small  scale,  MiaH  speed  Tape 
PRoceSiOR  That  waS  developed  unoer  The  initial  part 
OF  I<*$*  AIR  force  contract  AF?0(An2)- 
3<lMft*  the  MACHiNf^S  function  13  10  SPEED  The 
preparation  Op  error. phpe  tp»t  ^qr  Computer  enTRY, 
PEVICE*  data  on  PCRFORaTCO  TAPES 

-»£  KArJoLY  CywKrrTFO  OR  (/poj^tro  V  I  ^  I  •‘''PL  I  r  I  E 
PUSH.jUTfON  control*  the  MACHINE  HAS  BEEN  OESCRlBEO 
In  retail  in  R AOC “TDR « Aft .a  I ,  APRIL  l*6R» 

This  repori  oescpibcs  tmc  Results  of 'operational 
TfSTlNa  OF  the  Text  editor  in  The  preparation  of 
AN  extensive  machine  file  of  document  abstracts* 

The  yvesALL  processes  of  daTa  preparation  were 
STjjoib’o  AND  Time  ano  cost  fisures  iaere  oeTAiNEo* 
comparisons  Of  Editing  timss  and  costs  were  made 
aith  respect  to  three  other  systems  of  eoitino: 
OFf-LlNS  FLE*OTRITER,  ON. LINE  COmruteP  TYPERRITERi 
AND  on-line  computer  with  CRT  DISPLAY*  jaUThoR) 
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MONltOs;  RAOf  .  Tft»4#»iTe 

ljK'CLASS!FIEG  REPORT 
SuPPlEHENT ary  NOTE! 

OESfripTORS}  JACOHPUTER  STORAflC  PEVtOES* 

FCASlptLlTY  STUOlfR)*  I ♦PHOTOSLCCTR  I C  MATEflJAlSj 
COHPOTEft  STORAGE  OCVlCESl,  <  *Fef»ftOCI.EcTR  IC 
materials,  COMPUTER  STORAGE  PCVICSStl  OiOlTAC 
COMPUTERS,  DATA  STORAGE  SYSTEMS*  COMPUTER  LOGIC* 

f fproilectric  crystals,  single  crystals.  Thin 

F I LMS < S rORAGE  OEVlrCSl,  ElECTRON  OPTICS, 

bYiTCHlNG  CIKCUITS,  PHOTONS  !U> 

IDENTIPIERS!  associative  TAG  MEMORY,  THIN  FILMS, 
thin  PIIHS  ELECTRONICS  lU> 

A  KtiEA'iCM  ANO  OevELOPMENT  PROGRAM  WaS  CONDUCTED  VO 
OEhOnSTK'ate  YHE  principle  feasibility  of  UTILIZING 
FERROELECTRIC  AND  PHOTOCONOUC  •  OR  ELEMENTS  TO 
IMPLEMENT  AN  ASSOCIATIVE  TAG  MEMORY,  AN  ANLVTKaI 
STUDY  WAS  performed  to  PROVIDE  AN  INSIGHT  TO  THE 
VARIOUS  OCSIGN  TRftOEOrrS  OF  l«PL£tTENTATI>/N»  A 
MATERIAL  EFFORT  WAS  DIRECTED  TOWARD  PRODUCING  60TH 

Thin  film  and  single  CRTSTAL  HAreRlALS,  A  small 
OPLAOPOARr,  model  WAS  CONSTRUCTED  WHICH  OEMONSTRaTED 
Th£  AMItlTY  CF  STRING  OF  P HOTOC ONDUC f OK  AND 
FERPOSlECTR f C  ELEMCNT5  TO  PROVIDE  SIGNAL  INDICATION 
FOR  VARIOUS  HATCH  CONDITIONS*  A  LOGIC  UTILIZING 
THJS  T  HPt.  EHEP  t  at  t  OM  WA?  PEVFLOPEO  FOR  A  NVfMBER  Of 
INQiilRs  COPHandS,  {AUTHOR)  «U) 
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OESCR i»torsj  i*M»SNeTic  core  sTOftAoe,  analoo 

COMR»iT6RS>.  <*ANAl06  COMPUTERS.  HAaNgTlC  CORE 
ST0HASe»(  HaSNETIc  CORES.  fCRROHA6MET!C  RATEfttAlSf 
eUECt'RlC  CyR‘»eNT,  signals,  CUecTROMASNETlC 
RUuSfSi  |NT€8RATOftS<COMRt»TERS)  ,  0 1 RFERENT  |  aT  |  NO 
CIRCUITS,  USSR  <U» 

fM|^  REPORT  OJSCUSSES  Thf  APPLICATION  OF  BRanCHSO 
HAONertc  CORES  or  FenROMAONeTic  hateruls,  kitk  a 
RECTAN8ULAR  MVSTereSIS,  TO  ANALOG  MEMORY  DEVICES. 
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H)C  "tPfi'JT  BIBLinCRAPHY  SEARCH  CONTROL  NO,  SOC^fft 

Ar.-62'<  60fc  »/2  SO/12 

RCA  LABS  OIV  radio  CORF  OF  ANCRtCA  RRIMCCTOM  W  J 
CRTOtLECTBIC  RaNOOH  ACCESS  HEHORY,  FHASE  lit*  «Ul 

descriptive  note;  final  reft,,  VOL.  1»  I  mar  AR-Sl  AUS 

65  , 

rjQV  65  TBTF  BURNS. L*  L.  I 

contract:  Ar3o •  602 » -Ju  .'0 

PROj;  9581 
TAS<;  958108 

MCMTOR;  HAOC  ,  TR«6S-**0f-V0L-I 

UNCLASSIFIED  REFORT 

SU°PLeMENTA*fY  note;  see  ALSO  A0-60V  R6R. 

descriptors:  l•CRT06EMC  STORAGE  DEVICES.  TM|N 

F  ILMS » STORAGE  OEVICESlI,  (•COMFUTEF  STORAGE 
DEVICES.  DIGITAL  COMPUTERS).  OATa  STORAGE 
systems,  tin,  grain  STRUCTURESCHSTALLURGV)  , 

GSOMETR'-,  SUPeRCONOUCTORS.  CRTOGENICS* 

ELECTRICAL  NETRORKSi  COMPUTER  LOGIC. 
therhooynamics 

identifiers;  RaKOOM  access  memory  io» 

A  program  is  OISCUSSEO  for  the  DEVELOPMENT  OF  A 
i^aRGECAPACITY.  random-access  CRYOELECTRIC  MEMORY* 

theoretical  studies  were  undertaken  on  the 

CRYOELECTRIC  MEMORY.  THESE  STUDIES  SHOWED  THAT  THE 
DETAILED  ELECTROOVNAMIC  BEHAVIOR  OF  CONTINUOUS  FILM 

si'perconoucting  memories  can  re  specified,  it  is 
shorn  that  the  most  important  single  parameter  is  the 

uniformity  0*-  THE  GRAIN  STRUCTURE  IK  THE  TIM  MEHORT 
film  -TSELF.  size  variations  GREATER  THAN  2tl  OF 
the  mICROCRTSTALLITES  of  tin  forming  THE  MEHORT  FILM 
■'ILL  make  it  practically  IMPOSSIBLE  TO  BUILD  A  PLANE 
«ITH  A  UNIFORMITY  OF  DRIVE  CURRENTS  THAT  IS 
satisfactory  for  proper  operation  in  a  MEMORY  STACK* 

another  important  parameter  IS  the  geometrical 
CFnTROL  of  the  RIOTH  of  the  ORIVft  AND  SENSE  LINES 
'HfcN  tther  than  cavity  ^ensing  techniques  are  used. 

IT  IS  SHOMn  that  cavity  SENSING  WORKS  OUiTS 
SATISFACVCRILY  for  small  structures.  BUT  IS  MOT 

•sable  for  large  structures,  two  expressions  were 

"JFVELTPtD  FROM  DIFFERENT  POINTS  OF  VIEW  THAT  GIVE 
=‘SSENTIALLY  the  SAME  answer  with  REGARD  TO  THE 

variation  in  sense  signal  for  Cavity  sensing 
structures  over  a  plane,  a  ppacyicallt  exact 
ROLUTIor*  TP  the  output  FROM  A  LINE  SENSE  STRUCTURE  IS 
OEVElOPEO.  ANO  it  is  shown  that  a  i-mv  sense  signal 
CAN  reasonably  be  expected  for  CRYOELECTRIC  MEMORY 
cells  of  a  size  such  that  13,000  CAN  BE  PUT  IN  ONE 
SOUARE  INCH.  THE  VORTEX  THEORY  OF  SUPERCONDUCTIVE  fU> 
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naval  ordnance  la8  white  oak  mo 

the  oisac  magnetic  TaWE  system  ano  peripheral 

equipment  controls, 

PEC  69  IHP  PRYOR, c»  N,  IDAVIStR.  K»  I 

REPT,  no.  N0LTR  =  4S»  S  »8  , 

TASK!  A3w2’"l?Q00/2l;’*l/PiQ|*.iO-05, 


UNCLASStFIEO  REPORT 

supplementary  Note:  see  also  ao-aio  o»5, 

OESCRfPTORSJ  <*OI<5tTAL  COMPUTERS,  SIMULATION*, 
‘♦■WEAPON  SYSTEMS,  SIMULATIONJ,  <*MAfiNETlC  TAPE, 

OKWTaU  computers*,  input^qutput  devices, 

PUNCHED  CAROS,  PUNCHED  TaPE 
iDENtlFlERSJ  OISAC 

The  REPORT  0ESCR18ES  THE  CHARACTERISTICS  AND 

operation  or  The  oiqital  input-output  devices 
attacheo  to  The  oisac  system,  detailed  operatinc 
characteristics  or  each  device  are  given,  FRON  the 
viewpoint  of  the  user*  descriptions  aNO  COliPLETE 
diagrams  of  All  control  circuitry  are  given  to 
facilitate  system  maintenance.  (AUTHOR) 
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LINCOLN  LA8  MASS  INST  Of  T£cH  LEXINOTON 
(5ENERAL  RESEARCH. 

DESCfUPTlVE  note;  OliAKTERLY  TECHNICAL  SUMKART  RCRT.  I 
NOV  6?-3)  JAN  66. 

FK'Y  66  6IP  ERl  CK  .TREOERICK  C.  INEDZEL.V. 

ALEXANDER  IDODO  .STEPHEN  H,  HERL  I  N  ,  ME  L  V  I  N  A.  I 
PREEONAN .JEROME  J 
contract;  AE  1 9 < 62S ) *5 1 67  , 

PROj;  AF-AAVL^ 

monitor:  ESO  T0R-A6-51 

I.INCLASSIFIED  REPORT 

SUPPLEMENT  ART  NOTE.*  SEE  ALSO  At>«627  520. 
descriptors;  (aDaTa  processing  systems,  SCIENTlfSc 

RFSEARCHI,  (*PAOAfi,  SCIENTIFIC  RESEARCH), 

(•engineering^  Scientific  research),  (•solid 

state  PHYSICS,  SCIENTIFIC  RESEARCH),  DIGITAL 
COMPUTERS.  COMPUTER  STORAGE  DEVICES.  PSYCHOLOGY, 
CONTROL  SYSTEMS,  SPACE  SURVEILLANCE  SYSTEMS. 

RADIO  astronomy,  moon,  PLANETS,  MICROWAVE 

equipment,  microrave  amplifiers,  millimeter 
AAves,  antenna  feeds,  radar  antennas^ 

SEMICONDUCTOR  DEVICES.  OPOAR,  RADAR  STATIONS, 

guided  missile  launchers,  OPTICS, 

MATERIALS 

summaries  are  given  of  progress  and  results  in  THE 
PCLL0.VIN6  RESEAvRCH  areas:  digital  COMPUTERS 
(COMPUTER  systems!  CIRCUIT  DEVELOPMENT,  MAGNETIC 
FILM  engineering,  SYSTEM  PROGRAMMING  AND 
APPLICATIONS),  computer  COMPONENTS  (MAGNETIC 
FILMS.  OPTICS,  electron  TRANSPORT)!  PSYCHOLOGY 
(MAN-COMPUTER  INTERACTION,  HUMAN  INFORMATION 
PROCESSING)!  CONTROL  RESEARCH  <  COI^PUT  A  T  1  ON  CENTER 
'■EVELOPMENT  ,  hybrid  COMPUTATIONAL  FACILITY)! 
SURVEILLANCE  TtCHNjOUES  (SPACE  SURVEILLANCE,  LUNAR 
STUniES,  planetary  studies,  atmospheric  STUOIfS, 
RADIO  ASTRONOMY)!  MICROWAVE  COMPONENTS  (HAYSTACK 
Ml  cRCmVavE  components  ,  SOL  10-STaTE  AMPL  if  iers  , 
millimeter-wavelength  program,  modification  to 
traded  error  HORNS)!  mechanical  engineering 
(HAYSTaCG,  solid  state  research,  laser  radar, 
structures  research))  Physical  plant  engineering 
(Haystack  hill,  millstone  hh.d;  control 
S' '.temf  (inike-ajax  optical  mount,  haystack.)  I 
SOLID  state  device  RESEARCH!  OPTICAL  TECHNIGUCS  AND 
DEVICES!  materials  RESEARCH!  PhYSICS  OF  SOLlOS, 
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UNCLASSiFICO  REPORT 

^U<^.'*LF’+ENrARr  notei  see  also  a0»A>0  rip, 

OESCNIPTORS:  <*0ATA  processing  systems,  SeiENTlPIC 

RESL^RCH),  (*RaOAR,  SCIENTIFIC  RESEARCH), 

<•£.'.6  INEERING,  SCIENTIFIC  RFSCaRCH),  (PSOLID 

statf  Physics,  scientific  research),  digital 
ccipuTERs,  compute^  storage  devices,  psychology, 

CONTROL  systems,  space  SURVEILLANCE  SYSTEMS, 

RADIO  astronomy,  PLaNETS,  MICROWAVE  EOUIRMENT, 

LASERS,  SEMICONDUCTOR  DEVICES,  RADaR  aNTENNAS  tUl 

identifiers:  haystack  hill  antennaS,  millstone 

raoap  «u» 

summaries  are  given  of  progress  and  results  in  the 
FOLLOWING  research  ARCAS :  digital  computers 
(COMPUTER  systems,  CIRCUIT  OEVELORHENT,  MAGNETIC 
FILM  engineering.  SYSTEM  PROGRAMMING  AND 
APPLICATIONS);  COMPUTER  COMPONENTS  IMAGNETIC 
films,  OPTICS,  electron  TRANSPORT^  ADVANCED 
CIRCUITS)!  psychology  (ON-LINS  COMPUTING  SERVICES 
FOH  SCIENTIST?  and  engineers,  HUMAN  INFORMATION 
PROCESSING,  quantitative  METHODS)!  COMPUTER  SYSTEMS 
(COMPUTATION  center  DEVELOPMENT,  HYBRID 
computational  FACILITY)!  SURVEILLANCE  TECHNIflUES 

(OPfHATioN,  Maintenance,  and  improvements,  space 
suHve illance *  lunar  studies,  planetary  studies, 
ATMOSPHERIC  Studies,  radio  astronomy,  spacf. 

COmMUNICaTJO J) !  microwave  components 
(ImTHOOUcTION,  maYSTaCK  MICRoWaVC  components, 
SOLIO-STaTE  amplifiers,  VHP  modification  to 
TRaOEX  error  horns* »  mechanical  engineering 
(HaYSTaCK,  millstone,  solid  state  research,  laser 
raoah,  structures  research*!  solid  state  device 
RESFaRCH,  optical  technioues  and  devices,  materials 
research,  physics  of  solids,  (U> 
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UNCLASSIFIED  REPORT 
$UP<*lFMeNTARY  note; 

'•SWITCHING  CIRCUITS,  •magnetic  CORE 
stora'jEi,  errors,  computers,  cooing*  design, 
matrix  algebra,  'ORRECTIONS,  combinatorial 
analysis 


<u> 


MtTHOOS  OF  OdTAlNIMG  MATRIX  SWITCHES  FROM  BLOCK 
OESlGNS  WERE  FORMULaTCO  BV  SINGLETON  ANO  NEUMANN* 

The  first  Part  of  the  Report  extends  sincleton*$ 
method  for  designing  unipolar  switches  to  the  design 
OF  bipolar  switches*  a  new  class  of  low  noise 
SWITCHES  IS  ObTaINEO  BY  PERMUTATION  OF  THE  WINDING 
MATRIX  OF  NOISELESS  SWITCHES  AMO  IT  IS  SHOWN  HOW 
these  new  SWITCHES  are  RELATED  TO  BLOCK  DESIGNS* 

The  latter  part  of  the  REPORT  IS  CONCERNED  WITH 
M^HOOS  of  obtaining  error  detecting  ANO  ERROR 
correcting  COOES  FROM  BLOCK  DESIGNS*  SOME  OF  THESE 
COOFS  ARE  found  TO  BE  OPTIMAL.  IAUTHORs  (U» 
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contract:  ae  i?(A2«>«rsi  I, 

PROj;  AE**46*(lj 

task;  RAHIOH. 

monitor;  apcrl  AA-ait 

urcLASSiriEo  report 

supplementary  note:  see  also  ao»ait  taj* 

DESCRIPTORS!  <*aNaLO<i  COMPUTERS,  COMBINATORIAL 
ANALYSIS).  (ACOMPUTeR  STORAOE  DEVICES.  CRYSTALS!. 

COLOR  CENTERS,  MATRIX  ALCIEBRa.  OPTICAL  PHENOMENA!, 

computer  LOOIc*  data  processins  systems* 

HALIDES,  LASERS,  SCANNING  tU» 

IDENTIFIERS!  OPTICAL  COMPUTERS.  ANALOG 
multipliers  (U> 

development  'YORK  HAS  BEEN  PERPORHEO  ON  A  PARALLEL; 
analoo,  matrix  multiplier  for  the  rapid 
multiplication  of  very  large  capacity  matrices  using 
OPTICAL  storage  OF  MATRIX  ELEMENTS  IN  A  COLORED 
crystal  memory  and  parallel  optical  multiplication, 
the  original  concept  for  The  system!  based  on  the 
use  OP  Three  colored  crystals  itro  for  matrix- 
fLEMENT  storage,  «ND  one  FOR  multiplication)  and 
THREE  wavelengths  OF  LIGHT  FOR  STORAGE,  READOUT,  AND 
MUUTIPLICATION,  respectively,  »A$  MODIFIED  AND 
SlMPLincO.  THE  FINAL  CONCEPT  USED  ONLY  TRO 
CRYSTALS  TO  PERFORM  THE  DUAL  FUNCTION  OF  STORAGE  AND 
multiplication,  ANO  two  colors  of  LIGHTI  it  ALSO 
INCORPORATED  THE  TECHNIQUE  Of  CONTINUOUS  MONITORING 
ourInG  storage  TO  ELIMINATE  THE  RCOUfREMENT  FOR 
linearity  of  color  CONVERSION  DURING  STORAGE,  THE 
RRINCIPAL  FINAL  DIFFICULTY  AT  COHPLETION  OF  THE 
contract  was  The  inability  to  demonstrate  aocduatc 
color  conversion  rates  in  writing  matrix  elements 
INTO  the  colored  crystal  to  assure  an  interesting 
practical  device,  several  promising  AVENUES  FOR 
PEMOVING  THIS  limitation  WITH  FURTHER  DEVELOPMENT 
WERE  described,  A  LABORATORY  BENCH-MODEL  MATRIX 
MULTIPLIER  WAS  constructed  AND  USED  TO  DEMONSTRATE 
MATRIX  ELEMENT  MONITORING  ANO  MULTIPLICATION, 

<AUTH0R»  iU> 
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oor  »e**ORT  eiaLio<;RAf*HY  seasch  control  no.  uoo^ti 

A0*6<<C  999  9/2  12/1 

SALLlSriC  RCSCAftCM  LABS  AOCftOCCN  RROVINC  aROONO  MO 
OIPfEMENTlAL  AN AlYIIR-CLECTR K AL  ASPCCTB  Of 

operation,  <U» 

DEC  N7  A*P  LTNCK,v)ER£MI  ah  j 

MCPT.  NO.  AfR, 
fROJt  TSA-0007. 

ONCLA5SIF1EO  report 

SUPPLE HENTARV  NOtEj 

OCSCStPTORSl  '♦ANALOG  COMPUTERsi  ELECTRICAL 
EOUtPMENM,  OrtRAllOH,  I  N  ftGRATORS  4  COMPUTERS  1  . 
OIEEERENTIaL  EOUaTIONS.  electric  motors, 

AMPLIfICRS  <U> 

I*  general  OCSCRIPTION  Of  fLEcTRlCAL  COMPONENTS  Of 
analyser  <A  device  fOR  MECHANICALLY  SOLVING  ORDINARY 

0 1 PfL^eNTi AC  Equations  11  integrators  ano 

ASSOCIaTEO  CIRCUITS,  TABLES  aND  ASSOCUTCO  CIRCUITS, 
INoEPENOENT-VaRI ABLE  MOTOR  ANO  ITS  CONTROLS,  PRINTER, 
ANO  auxiliary  UNITS,  It*  EXPLANATION  Of  CIRCUIT 
diagrams  I  BAUNCER  CONTROL  CIRCUIT,  CIRCUITS 
connecting  the  balancer  control  aNO  aMPLIOYNE 
CAeiNETS  TO  The  machine,  connections  at  integrator 
AND  table  junction  BOXES,  AMPLIFIER  AND  ASSOCIATED 
CIRCUITS,  IN0EP£N0ENT*VARIA»LC  CONTROL  PANEL,  PRINTER 
CIRCUITS,  ANO  SAfETY  DEVICES.  Ill,  PROCEDURES  TO 
BC  fOLLOWEO  OY  The  OPERATORS  IN  OPERATION  ANO  REPAIR. 
IV.  TROUBLE  Shooting  on  amplipiers,  lui 
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NORThAeSTprn  UfgJV  E'^ANSToN  lUL  {NfORHA  T  I  ON^RROCtSS  I  AH& 
CONTROL  systems  la6 

A  CRTOSENJC  associative  memory  system  POR  INrORMATION 
retrieval.  iu> 

descriptive  note:  technical  rert,, 

NOV  64  ap  TaU.S,  S.  ITANGiC.  C»  i 

RE»T,  NO,  TR-sA-106 

contract:  NOOO I R»A4«C»0020,  Ar-AF0SR*9®»*» 

unclassified  report 

AVAluAOlLiTY;  foGLiSHEO  IN  rROCEECINSS  OF  the 

national  Electronics  conference  v22  r7*n-9  ivaa* 

OfSCRtPTOfiSi  (♦data  storage  SYSTEMSi 
CRYOGENICS),  (* information  RETRJEVALi  data 
storage  SYSTEMS).  LOGIC  CIRCUITS, 

PFRFORMaNCE(ENGINEERING) ,  operation  iU» 

T)jC  paper  PPCSENTS  a  cryogenic  associative  MEMORY 
SYSTEM  TYMICM  CAN  PERFORM  BOTH  NON-OROERED  AND  ORDERED 

retrieval,  since  the  operations  of  cryogenic 

CIRCUITS  ARE  slower  THAN  THAT  OF  MAGNETIC  CORES  AND 
CUTPOINT  cells,  The  speed  appears  TO  BE  The  main 
PROBLEM  OF  all  cryogenic  ASSOCIATIVE  MEMORY  SYSTEMS, 

attempts  Were  made  to  increase  the  operating  speed 
IN  various  aspects,  such  a5  MINIMIZING  THE  CIRCUIT 
INOUCTaNCE,  REDUCING  THF.  NUMBER  OF  STAGE  DELAYS,  ETC. 
HOAEVER,  FURTHER  RESEARCH  IN  THE  ORGANIZATION 
DESIGN  SUCH  AS  T)'IE  DEVELOPMENT  OF  A  HIGHER  SPEED 
CIRCUIT  FOR  SUBSTITUTING  THE  TRO-RAIL  LADDER  NETRORK 
IR  still  required  ?0  increase  the  SrttD  OF  THE 
fystEm,  (AUTHOR)  (UJ 
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Naval  Aift  OEVfuoPMCNT  ccntes  john^-ville  t>A  ae^o* 
ei.fCTRONlC  TECHNOLOSY  OEPt 

NoroESTRucTtve  readout  jworo)  erom  Thin  haonetic 

FILMS. 

OESCFi>TtVC  NOTr{  final  RCPr., 

OAN  67  HJP  OREeNftCftg.S*  IOLIVERIiF.  I 

reft,  no,  NABC.AfEENO 


(U> 


UNCLASSfF ICO  REFORT 


oeSfRiPTORs:  !«thin  film  storage  Devices, 

RC^ISTANCClELECTftlCAL)  I  ♦  MAGNetlC  FIELOS, 
data  STOMAflt  SYSTEMS. 

ReuiASILlTYIEUeCTRONlCSl ;  FILMS,  INPUT- 

OUTPUT  Devices,  FEASieiLITY  STUDIES.  INFORMATION 

retrieval  IUJ 

lOCNTIFtCRSl  MAONETOfteSISTlVe  EFFECT.  THIN  FILMS, 

ThU  films  electronics  lUl 


Five  solid  STaTe  phenomena  rgre  considered  for 
possible  use  in  nondestructive  readout  indroi  from 
thin  MAONETIC  film  MEMOftieS,  THe  PHENOMCNON  OF 
MAGNETOftESISTANCE  IN  MAflNETlc  FILMS  WAS  CHOSCN  AS  ThC 
host  PROMISING,  aNO  STUOieS  VfCftE  hade  of  THIS  eFFECT, 
EAPFRIMENTAL  studies  of  the  SRlTCHlNli 
character tSTlCS  OF  CONF I «UR A T I ONS  INVOLVING  MAGNETIC 
FILMS  ANO  other  OFVlCeS,  SUCH  AS  TUNn£L  DIODESi  RERE 
ALSO  Made,  several  ekpcrimental  ndro  Random 

ACCESS  MEMORIES  RERE  BURT  TO  DEMONSTRATE  THE 
FGASIelLITY  OF  USING  M  A  Gnf  TOPE  S  I S  T  A  NCu  .  Te.g 


advantages  ok  THe 
AND  3000  S/N  RATI 
ASSOCIATIVE  MFHOft 

model  <»AS  eURT  T 
< AUTHOR! 


se  MEMORIES  «ERe  LOW  DRIVE  CURRENTS 
0.  A  NFW  technique  for  AN 
Y  MAS  CONCEIVED,  AND  AN  EXPERIMENTAL 
0  DEMONSTRATE  PEaSIBRITY, 

(U! 
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COHPuTERS,  iiii 

OE5CRtPT}Vt  NOTCI  PROFESSIONAL  PAPER^ 

PER  67  UP  DLUflATCH,!,  |HANUS,S*  I 
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UNCLASSIFIEO  REPORT 


OESCRIPTOPSS  <*C0HPUTER  SrORAGC  OEVlCES, 

‘LASERS),  J^COHPUTERS,  SPacEboRnE), 

SCIfcNTl:’*'  • ’“'LL  I  TeS  ♦  COMHiJNteAtlON 

SATELlITEScaCTIVE) ,  OESISN  4U» 

THE  REPORT  OlSCOSStS  THE  NECESSITY  POP  A  SPACCSORNC 
COMPyrgR  memory  of  at  least  IO  to  the  7TH  PO«CR  Si? 
capacity,  it  is  Shorn  that  such  a  oevice  could 
"•INIHITE  computer  hardware  AND*  AT  ThE  SAME  TIME, 

Hake  feasible  such  devices  as  sPAceeoRNE  random* 
hultipue-access  and  syneRoetic  Satellites* 

(AUTHOR)  (U) 
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OOC  *‘e*'ORT  6  ( HU  1 COmV^ou  mo,  BCOIf* 

JHl 

jfo^EieN  rccHNouosv  oiv  •f»iaHT*/‘*rvc»?srt>*  ats  ohio 

HEHOHY  UNIT,  |U> 

JAN  it?  Al*  LYUOCKANSRt  i  tH.  S*  I 

KISPT*  MO,  fTO-MT-AT*,'* 

UHtUASStrieO  ♦Ef^OPT 

SUPPUE  *<£NYA»V  N0T£|  tAPOM|K-*YuSHCW£E  USTHOISTVO, 

UNEDireo  POUCH  orapt  tpans.  of  PiTpwT  iussp)  irs  u?. 
A»PU»  «15TP<>/2A-2H4  30  Jl‘U  *<», 

oes<:pi»topsi  <*cohput€«  sT0R*ee  ogviees, 

»COf*PUTCRSK  N*6NeTl<,  fJftOS,  WlNotNS, 

ICfcS,  USSP  {Ul 

A  pfioRy  DEVICE  cont^inino  Matrices  op  wy^aNcTic 
HULTlPUE-OftlPICE  CUEMENTS  »ITh  lNt£Rft05AT ION  RlNOlNOS 
PASSED  through  some  Qf  THE  OPCNINOS  Of  iHg  EUEMENTS, 
OUTPUT  rtiNOTNOS  passed  THROUGH  OTh£R  OPEMNSS  OE  ThE 
EUfHKNTS,  ANO  BIAS  ^iNOINflS  PaSScd  ThROUSH  THE  SaMC 
OP|N|N«S  AS  TkE  INTERROdATION  *»INMN«S  NhlCH  HaS  YHf 

oiSTiNauiSHtNa  peature  that,  tor  the  purpose  of 
sinpuiptjn«  The  scheme  op  control  op  the  device  in 

EACH  MATRIA  ''IVIOEO  IN  TAO,  THE  *IN01N5S  OP 
l‘'T|RR0aATI0N  ARE  PASSED  TpROUCM  IN  ONE  HALF  IN 
accordance  RtTH  THE  BIaS  WINOlNO,  AND  IN  THE  OTHER  IN 
The  opposite  OiRCCTfON,  <author»  <U> 
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JAN  *?  _  6P  GORSHKOV, A.  F»  I 

KIR^iCMNiKOVjv.  M,  ISTUNOV.H,  N,  S 
RERT,  NO,  FT0->HT»6Y-r 

UNf.tASSIFtEO  report 

SUsoplEMEnTaRY  NOTCI  eurERNOC  zapohinayuschee 
OSTROISTVO,  UNCDIYtO  ROt'GH  DRAFT  TRANS,  OF  PATENT 
<iiSSR>  1??  0V5i  AFPL»  907R0T/2i-2H,  32  JUM  AN, 

OESCRlProHSt  (*COMPOTER  STORAGE  DEVICES, 

COMPUTERS! •  Magnetic  cores,  quadratic 

PROGRaNHING,  generators,  USSR  lUI 

A  OUPfCR  MEMOR!  device  based  on  ferrite  cores  *HICH 
CONTAINS  quadratic  MATRICES  WITH  HORIZONTAL  BUSES, 
vertical  BUSES,  which  HaS  THE  0 1ST  I NGU  |  SH !  Nfi  fCATUflE 

That,  for  the  purpose  or  simplifying  the  device*  it 
contains  a  generator  connected  up  to  horizontal  euset 
OF  A  matrix.  WhUm  assures  their  sequential  SORTlNfl. 
GFNERaTORS  op  HCGULATEO  FIGURES  C-^'f'NECTEO  TO  VERTICAL 
PUSES,  and  a  Generator  of  Reading  connected  to 
diagonal  BuSeb  ASSURING  ThCIR  SEQUENTIAL  SORTING* 
(Author*  lUi 
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PORFJGN  TCCHNOUOGV  PJV  WR ! GH T»P A T Tg RSO N  0H30 

3T0RA«£  Device,  (U> 

JAN  67  6l>  GTAROStF,  6*  leEftS,!,  V. 

lK3eiNlN,S.  1,  ILASHTVSKI  1  ,R.  A,  I 
riiKSIMOV,M,  N,  { 

RCPT.  no,  FTO-HT-67-6 

unclassified  report 

SUPPuHENTaRY  NOTE}  Z  A  POM  f  N  A  Y  USHCHEE  USTROtSTVO, 

UNEOITEO  ROUGH  DRAFT  TRAN5.  OF  PATENT  (USSR!  J 78  |78, 
A^PL.  9>^0)97/2i>-2H,  29  JaN  6?, 

descriptors:  «*oaTa  storage  systems. 

•  COMPDTERSI,  CO'-'iPUTER  STORAGE  DEVICES, 

MlCROMlNl  ATURIZATlOMULErTRONlcSl  ,  DECODING, 

NUMhFRS,  wire,  metal  plates,  USSR  (U) 

A  BPtEE  OESCPIPTSON  OF  A  MEMORY  DEVICE  BASED  ON 

multiple-orifice  ferrite  Plates  which  contains  number 
plates  ano  the  Plate  of  a  oecooERi  which  has  the 
OISTINQUISHIMG  FEATURE  TKAT,  FOR  THE  PURPOSE  OF 

simplifying  The  manufacture  and  the 
MKPOMINUTURIZaTION  of  the  OEVlce.  the  number  wire 
MADE  RY  THE  METHOD  OF  PRINTING  ON  THE  NUMBER  PLATE  IS 
JOINED  VITH  The  wire  PASSING  THROUGH  TWO  OPENINGS  OF 
THE  DECODER.  ANO  THE  NUMBER  PLATES  TOGETHER  WITH  THE 
plate  of  the  OECOOER  are  placed  IN  A  CASSETTE  COATED 
WITH  A  HEAT  REACTIVE  COMPOUND.  I  AUTHOR  I  <U) 
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OOC  ■REPORT  ')l&L10(5RAPHr  SEARCH  CONTROL  NO.  R009«« 
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FOREIGN!  TECHNOLOCY  OIV  WR  1  OHT^P aTTCRSON  AFO  OHJO 
-^HIFT  REGISTER,  (U» 

JAN  67  7F  KHVrOYNiCH.V.  F.  t 

POL I<ARPOV  ,P.  N.  « 

RE^T,  NO.  FT0-HT-E7-12 

UNCLASSIFIEO  REPORT 

SUPPLEMENTARY  NOTEt  UNEDITED  ROUGH  ORaFT  TRANS.  OF 
PATCWT  iUSSR>  17A  720,  AFPL.  FiOOVr/iA/JH  0  JUL  AN, 

ueSCRl?TORS;  JaSHIFT  registers,  aHaGNETIC 
CORES*,  computer  logic,  rinding,  computers, 

COMPUTER  storage  OEVtCES.  USSR  (M> 

A  SHIFT  register  based  ON  MAGNETIC  CORES  RHICH  HAS 

the  distinguishing  feature  that  for  the  purpose  of 

INCREASING  the  RAPIDITY  OF  ITS  WORKING,  EXPANSION  OF 

the  temperature  operating  Range,  and  widening  op  the 
tolerances  for  change  in  the  parameters  OF  the  pulses 
OF  the  feed  currents  each  primary  element  of  the 
register  contains  two  memory  cores  Having  on  one  core 

A  feed  (MOVEMENT)  WINDING  AND  AN  INPUT  WINDING 

That  are  counter  to  each  other.  The  other  core  acing 
THE  STaNOARDIJING  one  with  a  SHIFT  WINDING  JOINED  SY 
A  LOOP  OF  connection  WITH  THE  MEMORY  CORES. 

(AUTHOR)  lUI 
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one  B 1  ou ioswaphy  seasch  control  no,  eooA** 

AO-A^'S’  S17  9/2  IA/7 

fORFlON  technology  OIV  Y»R  t6Ht-P  ATTE«S0N  AFB  OHIO 
P(4EUrtATIC  LONa«TEftH  MEMORY  CELL  FOR  0!SCR£tE 
SIGNALS,  (U> 

JAN  *7  7P  FeOOSeEV,R,  YU,  } 

GOLOVANOVA g 1 ,  0.  I 
WEPT,  HO,  FTD-HT«67«13 

UNCLASSIFIEO  REPORT 

SUPPLf HCNTaRY  NOTE!  UNCOtTED  ROUSH  DRAFT  TRANS,  OF 
PATENT  <USSR)  APPl  ♦  «»TOR7/2**2R ,  ^■(O  SEP 

«7. 

descriptors;  '*COiiPUTER  storage  devices,  OATa 
STORAGE  SYSTEMS*,  <*PNeUMATIC  DEVICES,  DATA 
storage  SYSTEMS* ,  COMPUTERS.  DESIGN,  SIGNALS, 
ftCloS,  USSR  <U> 

A  &Rt£F  description  IS  GIVEN  OF  A  PNEUMaTIC  LONG¬ 
TERM  memory  cell  for  discrete  signals  RHicH  contains 
Tio  perpendicularly  arranged  slave  mechanisms 

CONVERTING  PRESSURE  INTO  SHIFTING  AND  A  LOCK,  RHICH 
HAS  THE  DISTINGUISHING  FEATURE  THAT,  FOR  THE  PURPOSE 
OF  simplifying  the  DEVICE  AND  IMPROVING  THE 
dependability,  The  lock  is  designed  in  the  form  of  a 
projection  located  on  a  rod  of  ?he  Slave  mechanism 
AND  TWO  slots  arranged  ON  THE  ROD  OF  THE  OTHER  SLAVE 
DEVICE,  ENGLISH  TRANSLATION,  (AUTHORI  (U> 
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DOC  RtPO'^T  BleLJOSftAPHY  SEARCH  CONTROL  NO*  R00>«4 
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DAVIO  TAYLOR  MODEL  BASIN  RASHIN4TON  0  C 
A  rUNCTlOW  CONTROL  UNIT  fOR  USE  WITH  THE 
SHIPS  AN  ALOIj-COMPUTER  BUSAC, 

hay  22P  DAVIS.HCNRY  B*  0* 

REPT.  NO,  0TMft»«S9 

UNCLASSIFICO  REPORT 


DESCRIPTORS;  <*FUNCTI0NS,  CONTROL  SYSTEMS), 

<• input-output  devices,  ANALOa  COMPUTERS), 
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CURVE  follower.  WHICH  PRODUCES  A  FUNCTION 

representing  cross  Sections  of  the  ship^s  hulli  the 
function  control  unit  serves  to  modify  ano  supplement 
This  function  in  a  known  and  controllable  manner* 

FOR  example,  it  can  operate  U»'0N  the  input  function 

TO  PRODUCE  A  WAVEFORM  SIMULATING  STATIC  OR  DYNAMIC 
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iNfoRMATiON  Which  is  to  be  transcribco*  the  eirst 

MODE  IS  ONE  Of  REAOlNQ  RELATIVE  VALUES  OF  COORDINATES 

WHICH  are  Randomly  or  otherwise  scattered  about,  suqh 
AS  Particles  in  a  fluid,  the  positions  of  the 
Particles  may  chanoe  as  a  function  of  time,  and  the 

successive  REaOINOS  WILL  SHOW  THEIR  BEHAVIOR  AND  CAN 
BE  mathematically  ANALY7EO.  THIS  MAY  BE  RECORDED 
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PM0TO6RAPHIC  FILM,  OR  ON  ONE  FRAME  WITH  SUCCESSIVE 
elPOSURES.  IN  EACH  OF  THESE  CASES  BOTH  COORDINATE 
VALUES  ARE  unknown.  IN  THE  SECOND  MODE.  .READINSS 
ARE  made  aT  PRESCRIBED  INTERVALS  aLONO  ONE  AAIS.  SUCH 
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IN  chapter  I  The  list  op  BteHOGRAPHY  given  in  the 
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TO  Seventy  nine  papers,  in  this  list  a  NEi  group 
or  Papers  corresponding  to  the  use  op  variaole 
capacitance  diodes  in  NC>N-LlNtAfi  RESONANT  ClRCUlTSi 
Has  been  made  up,  chapter  7  deals  on  the 
pERRORESONaNT  circuits  devclopeo*  some  new  systems 
TO  Obtain  the  transfer  of  information  between 
ferroresonant  elements  in  Which  oemooulation  op 
A » c »  Signals  is  not  neeoeo  have  bcen  pcscRtBCc, 

A  cONSteuFKCE  is  The  elimination  of  the  control 

•VIM01M<;  ON  THE  INnucTOR  CORES,  EaCH  OF  THESE 
‘SYSTEMS  ALLOW  ONE  TP  develop  A  SYSTEM  OF  CIRCUIT 
logic*  in  chapter  ?,  THE  WORK  PCRFORMFD  ON  THE 

Variable  capacitance  oiooc  nonlinear  resonant  circuit 
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IN  CHAPTER  I  THE  LIST  OF  RIRLIOGRaPHY  ON 

FERR.'^ESONaNCE  given  in  technical  note  N0»  I 

HAS  OEEN  EXTENOeo  TO  51XT¥«F|VE  PAPERS*  CHAPTER  2 

IS  nevofED  TO  the  tests  carried  out  on  ferrite 
naTfrialS,  the  HEOUCTIOn  of  the  SHC  of  CORESi  and 
The  OOTENTION  of  shapes  NORe  convenient  for  US|  IN 
FERRORESOnaNCE  at  freouencics  up  to  ten  MEGACVCLCS* 

|N  r^.ijPTES  ?  THE  FESRGnt ‘.OnanT  DEVICE^  ARE 

OfSCRIOSO.  RITm  The  series  circuit  aithout 
polarization  aS  a  basis,  complete  SYSTEMS  OF  CIRCUIT 
LOGIC  have  been  ORYclOPcP*  THE  DELAY  UNIT,  ThE 
HALF-AQOER*  a  serial  full  aooer.  and  some  other 
CIRCUITS  RMKH  make  USE  OF  THE  UPFRATING  PRINCIPLES 
OF  THE  DELAY  yNlT  AND  HALF-AOOER,  ARE  OESCRIPEO* 
the  experimental  RESULTS  PRCSENTEO  HAVE  BEPN 
ootaineu  with  a  carrier  freooency  of  TAO  HFOACYCLES* 

ANO  pulse  repetition  rates  ranging  between  200,000 
AND  ?oo,ooo  Pulses  peu  second,  :u) 
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IN  CHAPTER  I,  A  LIST  IS  GIVEN  OP  PtPTT  NINE 

‘“taUCAT IONS i  WHICH  deal  V'Ith  the  perroresonance 

pheNOHFNON  and  its  application  TO  CIRCUITS  USED  IN 
computers,  the  information  FOUND  IN  THEM  WAS 

CLA5S1PIEO  INTO  THREE  GROUPS.  NAMELY.  FERRORf SONANT 
CIRCUIT  ANALYSIS,  rE  HfiORt  SONANT  fLlP*fLC)P  ANALT5I5, 

AND  experimental  FCRMORESONANT  CIRCUITS  FOR 

application  to  COmPcTERS.  chapter  2  IS  intended  To 
establish  a  pigukc  of  mekit  for  Magnetic  materials, 
xith  relation  to  perroresonance,  for  This  purpose, 

characteristics  acre  first  OETERMINEO  FOR  THE  SMALL- 
SIZE  CORES  AVAILARLE,  WORKING  THEN  I'*  TERMS  OF 
PEOOCFO  CHARACTERISTICS  WHICH  ARE  INOEPENOCNT  ON  CORE 
SIZE  AND  NC,M8eR  OF  TURNS!  FINALLY,  A  NEW  FIGURE  OF 

hfrit  is  introouceo,  from  certain  considerations  on 

Tht  phenomenon  of  FERRORESONANCe*  IN  CHAPTER  J, 

YF  GIVE  SOME  original  RULES  FOR  TWO-dRanch  FLIP-FLOP 
'JFSIgN,  ftORKlNG  FROM  data  WhICH  ARE  EASILY  OftTAINtO 
if  ThP  IAGOHatoRY,  account  is  also  GlVEw  OF 
EXPEMMfNTAL  RESULTS  OBTAINED  ON  TWO-BRaNCH,  NO- 

"olar t zat I  ON  Flip-flops,  and  four-oranch  ring 
CCunTFWS,  OPfRaTInc  under  A  SINGLE  PULSE  SEOUENCE, 

IN  ADDITION,  A  STUDY  IS  DEVELOPED  OF  ThF  ONE-«RaNch 

FLIP-pi.OP,  with  polarization,  working  U':DFR  two  PULSE 
SEQUENCES.  «U » 
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Many  of  The  contemporary  memory  elements  used  in 
HIGH-RPEEO  digital  COMPUTERS  aR£  FLAT  IN  THE 

unstressed  state.  The  present  work  is  part  of  a 
review  and  enlargement  of  applicable  elasticity 
theory  IN  cases  of  small  deformation  with  SPaCE- 
VAHlA'jLE  normal  TRaCI'JON  OR  PRESSURE.  (1)  ALL 

flat  »LATE  results  are  derived  directly  with  three- 
oimensional  linear  elasticity  theory  ».  none  of  the 
conventional  INTERMF.D  1  ate  assumptions  being  EMPLOYED, 
i?)  AlTHlN  The  exact  theory,  certain  auxiliary 

FUNCTIONS  ARE  SHOWN  Vn  SATISFY  CONVENTIONAL  THIN- 

"lat£  differential  e-tuations,  in  terms  of  These 
functions,  displacements,  stresses,  stress  resultants 
ANO  couples  are  simply  expressed  by  formulas  which 
ARE  either  exact,  or  ASYMPTOTICALLY  ACCURATE. 

SOUMUASY  CONOiTIOM;'  ARE  MATHEMATICALLY  EQUIVALENT 
TO  THDSE  OF  HICHELL  PLATE  THEORY,  (?) 

SOLUTIONS  OBTAINED  FROM  ThE  PRESENT  THEORY  ARE 

'interior  solutions'  in  The  sense  of  frieorichs  and 
DRESSLER  O)  AND  ACCOMMODATE  KIRCHOFF  EDGE 
CONDITIONS,  THEIR  USE  WITH  MORE  GENERAL  EDGE 

conditions  will  be  the  SUFJECT  of  a  later  REPORT. 
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R€RT*  no.  PTO-HT-AA-R^J 
monitor:  TT  AT-AaTAA 

UNCLASSlPiEO  REPORT 

supplementary  note:  UNEOITEO  rough  DRAFT  TRANS.  OP 
AYTOMaTIKA  I  PRieOROSTROENie  (USSR)  N2  P>1-)  !♦*». 
PRIMENENIE  PCCHATAYUSHCHEI  MaSHINKI  APM-1  V 
USTROISTVAKH  VYVOOA  VYCHISUITELNYKH  MASHIN. 

descriptors:  IAINPUT-OUTPUT  OEVICfS. 

COmPUTCRSI.  ^•PRINTING^  COHPUTERS), 
electrostatics,  control  systems,  computer  LOGIC. 

R£ftFORMANCe<ENGINeERING)  <U> 

The  oeVELOPMfNT  A.^O  TEST  RESULTS  OP  THE  FIRST 

soviet  0N*TH£-FLY  printer  apm«i  are  reported. 

THE  MIGH-SPECO  line  PRINTER  USES  A  CCwriNUOUSLY 
rotating  print  »he£l  carrting  2h  chaRacterst  THET  are 
selected  by  a  *-0I3IT  binary  code.  PA5T*ACTING 
hammers  print  the  characters,  the  printer  1$ 

COMSECTEO  to  the  computer  via  a  control  unit  which 

COMPRISES  PERRITE-OtOOE  LOGICAL  ELEMENTS  ANq 

SEMICONOUCTCR  amplifiers,  functional  and  principal 
CIRCUITS  OF  This  unit  are  presented  and  their 
operation  is  briefly  explained,  during  the  tro- 
Y£aR  operation  of  an  aPM*!  ON-TmE'FLY  PRIWTfii 
PHOTOTYPE.  NO  Failure  of  a  major  component  occurred. cU) 
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POREl<3N  TECHNOLOev  DIV  WR I  (3HT-PATTCR$ON  AFB  OHIO 

ounched-tapc  data  input  unit  with  circuital 

CONVERSION  OP  NUMBERS.  <U) 

APR  67  1>P  MAKHMUDOV  ,ru.  A.  I8EKIR* 

ZADE.N.  S 

REPT.  NO.  PTD»HT-66-7R> 

UNCLASSiriEO  REPORT 

supplementary  NOTE!  UNEOITEO  ROU<iH  ORAPT  TRANS.  OP 
VOPROSY  VYCHISLITENOI  MATEMATIKI  I  rCKHNIKI  <USSR> 

V3  Pl6l-7C>  196», 

descriptors:  ( • input-output  devices,  ♦punched 

TAPE),  COMPUTER  STORAfiC  DEVICES,  SPECIAL  PURPOSE 
COMPUTERS,  USSR  <U> 


The  article  OESCRIBES  an  input  device  developed  rOR 
entering  information  from  punched  Tape  in  the  workin« 

'STORAGE  OF  A  SPECI  AL-PURPOSE  COMPUTER  AND  PROV|DIN« 
CIRCUIT  DEC  IH*L»T0-6INARY  CONVERSION.  THE  DEVICE 
EMPLOYS  SER lES-PROpUCED  FERRITE-DIODE  MAGNETIC 
ELEMENTS,  numbers  aRE  RSCOROEO  ON  THE  PUNCHED  TaPC 
IN  THE  coot  OF  THE  ST-7P  APPARATUS.  ThC 
conversion  scheme  is  BASED  ON  AN  ALGORITHM  USING  A 

Table  of  constants,  the  conversion  represents  the 
SERIAL  addition  OF  MULTIPLE  CONSTANTS,  THERE  IS  AN 
INTERMEDIATE  CONVERTER  FROM  THE  ST-?5  CODE  TO 
“iNftRY  DECIMAL  CODE.  THE  ARTICLE  GIVES  A  ftLOCK 

OIaGHAM  of  the  input  r-CVICE,  as  well  as  a  detailed 

OfSCPIPTION  OF  ns  bASIC  CIRCUIT.  THE  CIRCUIT 
'=;PEED  PERMITS  THE  ENTRY  OF  1,000  BITS  «ROWS»  PER 
SECOND,  AMICH  MAKES  IT  POSSIBLE  TO  USE  IT  PITH  THE 
photoelectric  method  of  punched  tape  reading.  I»A 

ELEMENTS  ARE  USED  TO  CONSTRUCT  THE  DEVICE,  INCLUDING 
4*1  LOGICAL  and  92  SIMPLE  ELEMENTS,  lAUTHOR)  «U> 
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OREGON  state  UNJV  CORVALLIS  COMPUTER  CENTER 

evaluation  op  Three  contfnt-aooressarle  memory 

SYSTEMS  OSINS  (JLASS  DELAY  LINES.  tU> 

OCSCRIPTIVE  NOTCJ  DOCUMENT. 

JUL  67  7IP  RUX. PETER  T.  I 

REPT.  -^JO.  C-6T-9 

CONTRACT!  NONR- 1 2d6 «  i  ;  } 

UNCLASStPlEO  REPORT 


descriptors:  (♦computes  STORASE  OEVICES,  DELAY 

LIMES),  SLASS.  OlOITAL  COMPUTERS,  COMPUTER 
LOSIC,  P£RrORMANCE(EN6INEfRINfi»  (U» 

evaluation  is  made  of  Three  content-adoressarle 
(associative:  OialTAL  memory  system  OR(»ANUATIONS 
usiNo  A  circulating  memory,  specific  Reference  is 

MADF  TO  GLASS  OELAY-LINE  MEMORIES  SINCE  THEY  OPFeR 
the  6EST  solution  to  HIGH-SPEED  CIRCULATING  STORAGE. 

the  memory  designs  are  each  developed  as  a  POSSieiE 
MEMORY  AODITION  TO  THE  NEOULA  COMPUTE*  AT  OREGON 
state  UNlVERSlTT,  A  USEFUL  COMMAND  SET  IS 

established  along  »ith  a  discussion  of  applications 
OF  SUCH  A  MEMORY  SYSTEM.  THEN  THE  THREE  SEPARATE 

data  organizations  arc  explained  and  the  logical 

DESIGN  AND  HAROWaRE  REQUIREMENTS  FOR  EACH  SYSTEM  TYPE 
ARE  OETaILEO  ANO  COMPARED.  A  CIRCULATING  MEMORY  1$ 
UTILIZED  BECAUSE  IT  ALLOWS  VERY  INEXPENSIVE 
IMPLEMENTATION  OF  CONTENT- AODRESS I NG  CAPABILITY, 
(AUTHOR!  (Ui 
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MELPaP  INC  PALLS  CHURCH  VA 

OEVElOPHENT  of  an  INPUt/OUTPUT  TCCHNIOUE  FOR 
INTESRaTED  CIRCUIT  simulation  computers,  IU) 

OeSCRIPTIYE  NOTE!  FINAL  REPT,  JAN-'OEC  AA, 

JUL  A7  A7P  MCNCAL .RICHARD  N,  ( 

contract.  AF  ??( A1 
PRO j ;  AF-A I  I R 
TASK!  AIlROe 

MONITOR!  AMRL  TR-A7»rR 

UNCLASSIFIED  REPORT 


DESCRIPTORS!  ( ♦ I NPUT-OUTPuT  OCVICCSf 
COMPUTERS),  (aSIMULATION,  COMPUTERS)# 

(•INTESRATEO  CIRCUITS,  COMPUTERS), 

SFPVOMECHANISMS,  MODULATORS,  ANALOG  SYSTEMS, 

LOGIC  CIRCUITS,  shift  RECISTERS, 

PERFORMANCe!ENGlNEeRlNG) ,  ANALOfi-TO-0  I  6  I T AU 
CONVERTERS,  DISITAL-TO-ANaLOG  CONVERTERS,  COMPUTER 
LOGIC  <U) 

AN  INPUT/OUTPUT  TECHNIQUE  PAS  DEVELOPED  TO 
interface  between  inteoRateo  CIRCUIT  COMPUTERS  and 
simulation  systems,  four  general  types  of  signals 
APE  processed  by  THIS  INPUT/OUTPUT  SYSTEM! 
oISCPETE  INPUTS,  discrete  OUTPUTS,  ANALOG  INPUTS, 

ANp  analog  OUTPUTS,  THIS  SfUoY  HAS  OETCRMINEO  ThaT 
integrated  CiRCUiTS  ARE  READILY  ADAPTABLE  TO 
performing  the  digital  functions  in  the  INPUT^OUTPUT 
system,  but  the  analog  signal  conversion  REOUIRCMrNTS 
OF  These  systems  are  not  within  present  linear 
integrated  circuit  CAPAOILITIES,  IT  IS  ANTICIPATED 
that  the  linear  INTEGRATED  CIRCUIT  OEVELOPMCNT  WILL 
HAVE  PROGRESSED  TO  THE  POINT  OF  MAKING  INTEGRATED 
CIRCUIT  converters  FEASIBLE  WITHIN  THE  NEXT  YEAR, 

the  basic  svstfm  requirements  and  the  overall 
system  requirements  and  the  overall  system  design 

TFCHglOUE  FOR  AN  JNPUT/OUTPUT  SYSTEM  ARE  DISCUSSED  IM 
detail.  (AUTHOR) 
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center 

associative  TCCHNIOUCS  fOR  CONTROL  PUNCTIONS  IN  A 
multi-processor  simulation  iNVcSTliiAT  ion*  <U» 

oescbiptive  note:  Pinal  rept.  jan-aoc  67. 

N.OV  67  1S7P  CONiALES.R.  » OUNOERSON .  D . 
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UNCLASSIPieO  REPORT 


descriptors:  (‘OA^A  STORAOE  systems*  control). 

(♦data  PROCCSSINC  systems*  OESlONiJ  computer 
programs*  subroutines* 

PCRPORHANCE<CN<JINeeRIN«>  .  SIMULATION  «U) 

IDSNTIfiKRSJ  MULTIPROCESSING*  ASSOCIATIVE  MEMORY* 

associative  processor  (U) 

A  SIMULATOR  OF  A  *  MULT  I  PROCESSOR  WITH  ASSOCIATIVE 
CONTROL*  *aS  OEVelOPEO  FOR  PURPOSES  OF  EVALUATING  ANO 

stuoying  The  use  of  associative  mehories  for 

EXECUTIVE  control  FUNCTIONS  IN  MUlT I  PROCESSORS.  A 
JOP  GENERATOR  WAS  ALSO  OEVELOPEO  TO  PROVIDE  A  SOURCE 
OF  JOBS  TO  U5€  In  THE  SIMULATION  STUDIES*  SOME 

preliminary  Results  fere  ortainco  in  terms  of  system 
efficiency  aNo  rcouircments  on  The  associative 
MEMORIES*  (AUTHOR)  (U) 
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UNCLASSIFIED  REPORT 

unedited  ROUOH  draft  TRANS. 
STANOARTjZATSIYA  (USSR)  NJ  PH*)*^  ITAR. 

OESCRlPtORSt  tAlNPUT-OUTPuT  OEVICCsi 

CARDS,  PUNCMCO  TAPE, 

STanOmRDS,  USSR 


or 


lUt 


A  NEP  STANDARD  IS  EXTENDED  H£RE  TO  PUNCH-CaRO  AND 
PUNCH'TAPE  input  and  OUTPUT  devices  fop  general* 
^uRPose  cuectronic  computers,  thc  notatiSn, 

characteristics  or  these  devices  are 

■  ECIFIED,  AS  are  their  PRINCIPAL  PARAHCTCRSI 
TfCHNICAL  rate  OF  LOADING  AND  EXTRACTION  OF 

STaRT-SToP  and  continuous  REOIHeSI 
lOaoino  Magazine  and  receivinc  pocxct 
OH  THE  CARDS!  technical  RAT£  OF  PRlNT*OUT  FOR 
SrOUENTlAL  ALPHANltRERIC  PRINTING,  L  t  NE-P  ARALLEL 

printing,  and  line-parallel  digital 

I  A  CINEt  The  5^ACJN<5  OT  AND  CERTAIN  DfHCR 

rpint-out  parameters,  the  GOST  IaJl-unISn  "" 

also  specifies  the 

quits  and  signs  which  should  de  used  in  input  and 

SfcT  uo  THfIR  OWN  combinations  OF  THE  SPECIFIED  ' 
SYMGOIS  AMO  INTRODUCE  NER  SUNS,  THE  f>vltosl  Of 

iMTForHlIl^r^S,  '  rr^'^  ESTABLISH  THE  UNIFICATION  AND 
TERCHAN j£ AP IL I  Tv  OF  INPUT  AND  OUTPUT  DEVICES. 
STANDARDS  FOR  'ALPHANUMERIC  CODES  FOR  PUNCH  ^ 

CARTS  AMO  PUNCH  TAPES  AND  PtRFORATCD  TAPES. 

Tme  SHAPES,  RASIC  parameters,  SIZES  AND 
POSITIONS  OF  holes  on  a  PUNCH  TaPe,*  HAVE 
‘^FEn  (iRAFTEO  and  approved. 


lUt 
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CONPUTEBS  ilTH  CORE-OlOpt  ELCHeNTS*  <U> 

slUN  A7  IGP  NAKHHUOOV.rO.  A*  I 

REPT*  NO.  FTt)-HT-A?-H8 

tJNCLASSir  ICO  REPORT 

suppiementaRy  note:  edited  tpans.  of  akaoehiya  naok 

AiCWRA IoZHAN5K01  SSR,  OAKO*  IZVESTIYA*  SERIYA 
r ! ZIKO-TEKHNIChCSK tKM  I  HATEHATIChFSKIKH  nauk,  na 
PaY->4  J9AH. 

OeSCRIPTORSI  <*Ha«NETIC  core  storage*  ouital 
COHPUrcRS),  logic  circuits*  computer  storage 
oev-icesr  MAeNCTic  recording  systems,  very  lor 

FREQUENCY*  USSR  IU) 

THE  author  OESCRIBES  A  DIGITAL  COMPUTER  DEVELOPED 
AT  THE  computation  CENTER  OP  THE  aZERRAYDZHaN 
academy  op  sciences,  using  SEflUENTlAL  AND  IN  SOME 
CASES  PaRALLEL'SEOUENTUL  UNITS,  THE  COMPUTER 
EMPI  OYS  COMMERCIALLY  PRODUCED  PCRR I TE*D I  ODE  ELEMENTSi 
operating  AT  A  LOW  TIMING  PRCOUENCT  <TO  PCSl* 

THE  article  OESCRIiES  THE  PRINCIPLES  UNDERLYING 
individual  units  or  the  computer*  which  can  re  USED 
either  inoepenocntly  or  as  Parts  op  other  computer 
systems*  all  the  computer  units  OPCRaTc  rith  JR* 
digit  OINARY  NUMSERS  (INCLUOINa  the  sign  DIGIT) 

*!»H  PJAEB  RAOU,  THv-  units  described  are  a 
OMIVEHSAL  arithmetic  UNir  OP  sequential  action*  the 
iNiroRHATiON  Input  unit*  the  external  magn£tic«'T*pc 
MEMPRY,  AND  the  output  UNIT.  THE  COMpUrtR  EMPLOYS 

A  total  op  RB  simple  and  90  logic  elements,  JU) 
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supplementary  NOTE*  UNEOITEO  ftOU(iH  oRaFT  TRANS.  OF 
aVTOMaT KHESK I  I  KONTROL  I  EUCKTR I ChCSK I E  IZMKRENIVA 
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OERCRlPTOfiS!  (•statistical  FUNCTIONS.  PROeLEM 

soLViNcjj.  (poata  processino  svstehs.  statistical 

FUNCTIONS),  APPROXIMAT I0N(MATH£HATICS)  , 

MAfiNETlC  CORE  STORaOE,  AMPLIFIERS.  CORRELATORS. 

USSR  «*#» 


A  SEMI-AUTOMATIC  CORRELATOR  THAT  USES  A  MATRIX 
NpTtYORK.  FOR  THE  MULTIPLICATION  OPERATION  |S 
DESCRIPEO.  the  source  DATA  IN  THE  FORM  OF  A 
NUMErttcAL  TA8LE  IS  INSERTED  INTO  THE  CORRELATOR 
keyboard  device,  the  correlator  includes  a 
multiplication  matrix  OESIONCO  RITH  souare-loop 
ferrites,  transistorized  RLOCK  OENERATORS  and 
amplifiers.  aNO  also  F£RR; T£-OiOOE  registers  Ri 
CCMPENSaTINO  core  in  each  cell,  a  8L0CK  OUORaM 
aN'O  a  principal  circuit  op  The  correlator  arc 
“PtSENTEO,  AVO  ITS  operation  IS  DCSCRIREO.  Tmc 


ftY  A 


Tm  a 


maximum  relative  error  OEPENoS  on  the  number  of 
■discrete  levels  in  the  multiplication  matrix,  the 
correlator  speed  of  operation  IS  OETeRHINED  BT  the 
product  read  timei  AVCRACE  time  of  one  READIMO  is 


n,  I'-O.IS  SEC* 
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OCSCftJPTORSI  <*COMPUTCRS,  SCIENTIFIC  RESEARCH) i 
electronic  switched,  SfLtCOM  CAROtOES*  SHEETS, 

RUBBER,  BONOfNO*  NONLiNfiAft  SYSTEMSj  CRYSTAL 
SeCTiFtERS,  LISMT  PULSES,  OIOITAL  SYSTEMS, 

COMPUTER  STORABE  DEVICES,  OPTICAL  EQUIPMENT, 

CIRCUITS,  ELECTROLUMlNESCENCCi  PHOSPHORESCENT 

hateriaus  <U> 

The  STORY  OF  the  SILICON  CAftelOC  FUNCTION  SAIlTCH 

ANc  function  Switch  blanks  is  related  jn  section 
I  of  the  report*  the  section*  ENTITLED 
'mOKLINEAS  SWlTCHlNO  ELEMENTS*,  OCMONSTRaTES 

that  the  aSYMheTRIC  resistance  characteristics  of 
OtOOE  RSCriFlCRS  aRE  not  ESSCNTIaI,  to  Th£|R 
aPPIICATJON  as  switching  ELEMENTS,  AND  THAT  aNY  TWO- 
rh'RMINA'-  fsKSiVE  network  possessins  a  SUmasI^C 
SYFNET.;»  i;c  ,  NOnlINEaR,  Vol  T  A6£  •CURRENT  CHARACTERISTIC 
CURVE  may  8e  employed  as  a  switching  ELEMENT, 
section  V  ow  THE  'morphology  of  Electronic 
CIRCUITS*  COMPRISES  A  DISCUSSION  OF  THE  POSSIBILITY 
OF  USING  FLaT  SHecTS  OF  PASSIVE  and  active  elements 
IN  The  FaORICaTION  of  electronic  circuits,  section 
M  entitled  ’optical  elements  fop  computers* 
summarized  certain  AOVAMTASES  to  BE  gained  by 
employing  li^ht  pulses  rather  Than  electrical  Pulses 

f'JR  THE  HANOUnG  of  OiaiTAU  INFORMATION,  EFFORTS 

ARE  JNOERfiAY  TO  PRODUCE  OISTaOLE  OPTICaL  ELEMENTS  FOR 

THE  STOTAGE  Of  DIGITAL  INFORMATION*  SECTION  Ml 

IS  A  FIRST  REPORT  ON  ACTIVITIES  POINTED  |N  THIS 

DIKFCTION,  SEcUON  fV  OEaLS  « {  TK  THE  DESIGN  aNP 

CONSTRUCTION  OF  A  CODeD*Of C I  HAL  MULTIPLIER  AND,  MORE 

GENFRaLUY,  with  a  TCCHNIOue  FOR  THE  STORAGE  OF  A 

flNCTtON  or  Two  VARIABLfS.  SECTION  VI  CONTAINS 

SJMf  DATA  ON  THE  SPECTRAt.  DISTRIBUTION  OF  ThE  LIGHT 

EMITTED  SY  an  ELECTROLUMnESCENT  PHOSPHOR, 

lAUlHOR)  lUl 
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AUG  67  1?P  SHTURMAN.VA*  F.  t 

RE'^T,  NO.  FTD-HT-66-582 

ONCLASSIFlEO  REPORT 

SURPLeHtNTART  NOTE:  UNEDtTfl)  ROUGH  DRAFT  TRANS,  OF 
NAUCHNO-TEKHNICHESKAYA  InFORMATSIYA  tUSSR)  NI  Pj9»?t 
I  9A5, 

OE'SCRIPTORS  J  (aPUNCHEO  CAROS,  aOATA  PROCESSING 

SY$T£NS>,  computers,  diodes (SEMICONDUCTOR) , 

FERRITES,  programming < computers )  ,  INPUT* 

OUTPUT  DEVICES,  PRINTING,  TYPEWRITERS,  CONTROL 
SYSTSrtS,  RUSSIAN  LANGUAGE,  SYMROLS,  NUMBERS, 

USSR  <U) 

IOF^’T^Fl£RSt  alpha-numeric  SYMBOLS  <U) 

the  usp>.|  machine  for  reading  alphanumeric 
information  from  punched  cards  and  printing  decoded 
information  on  PRIMVER  rolls  is  described,  CODE 
FORMS,  compatible  with  those  used  for  the  urau«s 
C(?NPUTeR  are  shown  in  a  TABLE*  AftOUT  200  STANDARD 
FERR  I  Tf-0  I  ODE  MODULES  ARE  USED  IN  THf  R£  ADEP-P^^  INTfft 
control  system  construct ifiN.  THE  following 
functions  ARF  performed  by  The  devices  (1) 

AUTOMATIC  feeding  AND  RELAY  OF  PUNCHED  CARpS,  <2) 
PRINTING  OF  ALPHANUMgRIc  TEXT,  (?)  RESETTING  OF 
JfFORMATION  registers  and  TYPENRITER  CARRIAGE  RtTURNi 
AS  designated  by  ’■he  proper  control  cooes  on  PUNCHED 
CAROS,  othervise,  Carriage  return  is  caused  by 

PRINTING  IN  The  right-most  FIELD  OF  THE  TYPEWRITER 
fapeR  ROLL.  RELIARILITV  CONTROLS  ARE  INSTALLED  TO 
STOP  printing  and  reading  in  case  of  certain 

‘MALFUNCTIONS.  THE  DEVICE  IS  CAPABLE  OF  HANDLING 
«OTK  RUSSIAN  AND  LATIN  TEXT  CHARACTERS,  PLUS 
selected  GREEK  LETTERS,  ARABIC  AND  ROMAN 
NUMERALS,  PUNCTUATION  MARKS,  ARiThMETIC  AND  OTHER 
SYMBOLS.  FOR  A  total  OF  8A  CHARACTERS  IN  ALL*  THE 
SAME  character  dictionary  is  used  In  BOTH  INPUT  AND 

'tuTFuT  mooes,  printer  speed  is  10  characters  per 

SECOND.  THE  typewriter  PAPER  ROLL  IS  170 

characters  wide,  and  The  total  length  of  the  ROLL  IS 
9P  MfTERS.  A  BLOCK  diagram  OF  THE  FUNCTIONAL  UNITS 
HP  Tmc  device  is  given*  (AUTHOR)  <U) 
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SUPPLEMENTARY  MOTE;  EDITED  MACHINE  TRANS.  OE  MONO. 
USTROISTVO  VVOdA  $  PEREOKART.  MINSIC.  1^45  P154- 

descriptors:  (♦punched  cards,  pREaDING 

RACHINESI,  digital  COHPOTERS,  INPUT-OUTPUT 
DEVICES,  REL  I  Ae I L  ITY (ELECTRONICS) ,  TESTS, 

USSR 

lOE'jTlElERSJ  translations 

this  paper  dCals  with  a  new  type  or  on-line  punched 
CARO  reader  Designed  to  eeeo  data  into  the  punched 
Tape  input  terminal  oe  the  minsk-i  computer,  the 

CARO  READER  EXTENDS  THE  CAPAalLltY  OF  THIS  COMPUTER 
!JY  providing  an  additional  means  of  INPUT, 
standard  NS-COLUMN  CAROS  ARE  USED  AT  A  SPEED  OF  100 
CAROS  PER  MINUTE,  THE  INFORMATION  IS  READ  IN  A 
series-parallel  MODE.  AN  INTERNAL  DECODER  CONVERTS 
the  DECIMAL  OaTa  INTO  8-«-2-I  BCD  CODE,  COMPATIBLE 

with  the  Particular  input  terminal  of  the  cohputer, 
the  computer  generates  appropriate  CONTROL  SIGNALS 
UTILIZE.)  IN  The  control  MODULE  OF  TH£  HEADER,  A 
signal  is  fed  into  THE  COMPUTER  WHENEVER  A  WORD 
DEGInS  or  ENOS,  FOR  THE  SERIAL  OUTPUT  OF  THE 
DIGITS,  A  SHIPT  register  IS  USED  CONSISTING  OF 
TRANS  I STOR-FCrR I TE  CORE  CLEMENTS,  A  LABORATORY 
MOOFL  was  built  and  TESTED  WITH  SATISFACTORY  RESULTS. 

THE  UNIT  IS  Small,  simple,  and  reliable, 

(AUTHOR)  (U) 
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A  SHIFT  register  based  ON  FLIP-FLOPS  CONSISTING  OF 
O-C-COUPLED  FIELO-EFFECT  TRANSISTORS  IS  OCSCRIiCO. 

TWO  variants!  differing  only  in  the  reset  circuits 

FOR  EACH  FLIP-FLOP,  »,cRE  TESTED*  THE  TiO  RESET 

variants  are  shown,  iauthor* 
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digital  SYSTEMS!.  DESIGN',  LOGIC  CIRCUITS, 

INPUT-OUTPUT  OEYICES,  CONTROL  SEQUENCES, 

SU.jfiOUTINES,  DECISION  MAKING# 

GATES(C I RCUI TS) ,  PLOW  CHARTING#  DATA 
PROCESSING  SYSTEMS#  NETWORKS#  ADAPTIVE  SYSTEMS# 
electric  connectors,  ASSEHaUING,  MODirlCATION 
KITS,  OPTIMIZATION,  ST ANDARO t 2A T I  ON ,  GROWTH, 

INTEORaTEO  CIRCUITS  <U> 

identifiers:  •macromooules ,  data 

AV*  ILA9 I L  I  TY< COMPUTERS »  (U> 

THIS  IS  A  preliminary  Report  of  macromdoular 

SYSTEMS.  THE  MACROMOOULES  DESCRIREO  ARE 
RELATIVELY  SMALL#  DIMENSIONALLY  MODULAR,  STRUCTURALLY 
SELF-SUFFICI ENT  BOXES  WHICH  CONTAIN  ALL  OF  THE 
REOUIREO  ELECTRONIC  CIRCUITS  AND  MEMORY  ELEMENTS# 
ELECTRICAL  CONNECTORS  ON  THE  FACES  OF  EACH  UNIT 

PROVIDE  ALL  Power  and  signal  access*  the  units  can 
OE  interconnected  mechanically  and  electrically  to 
FORM  Larger  assemblages,  and  stanoardizco  cables  are 
PROVUeo  FOR  ALL  inter-assemblage  COMMUNICATION. 

ALL  connectors  ARE  BACKED  BV  SIGNAL-STANDARDIZING 
A'tPLIFlERS  capable  OF  ORIVING  ANY  ATTACHABLE  MODULE 

OR  Cable,  data  processing  modules  are  organized  in 

parallel  BINARY  FORM  WITH  WORD-LENGTH  MODULUS  OF  12 
BITS,  and  are  designed  functionally  for  asynchronous 
operation,  memory  modules  hold  9096  12  BIT  WORDS. 

(THF  numbers  U,  9096,  AND  OTHER  SUCH  PARAMETERS 
HAVE  SEEN  hade  specific,  FOR  PURPOSES  OF  THIS  REPORT, 

only  TO  simplify  description.)  The  design  of  a 
SYSTEM  based  on  these  MODULES  REQUIRES  ONLY  THE 
EKERCiSE  OF  LOGIC.  THE  OPERABILITY  OF  THE 

resulting  system  Cannot  be  adversely  affected  by  the 

PHYSICAu  OtSTRieuTlON  OR  ARRANGEMENT  CT  PARTS,  THE 
distance  between  units,  the  number  or  DIVERSITY  OF 
"odules,  or  The  routing  of  the  Interconnecting 

P(TH.ifAY5.  MACROMODULAR  SYSTEMS  ARE,  AS  A  RESULT,  {U» 
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relaxation  oscillators,  phase,  TEST  methods, 
integrated  circuits,  computer  programs,  command 
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DEVICES,  SUBROUTINES,  COSTS  (UI 

IDENTIFIERS!  •MACROMODULES , 

OCeUGGINGIENGINEERING) i  LJNC  COMPUTER  <0» 

THIS  REPORT  deals  with  THE  DESIGN  AND  FUNCTION  OF  A 
magnetic  Tape  system  MODULE,  THE  PROTOTYPE  NAS 
Pil'ILT  OUT  Or^MECL  INTEGRATED  LOGIC  AND  USED  |N  THE 
PULSE  manner^  and  HANDLES  ALL  THOSE  FUNCTIONS 
peculiar  to  the  f.ASIC  LINC  TAPE  TRANSPORT.  THE 

system  Was  interfaced  and  oeauGGEo  on  a  lInc 
COMPUTER  which  WAS  PROGRAMMCO  TO  BCHaVE  aS  A 
MACROMODULAR  INTERFACE,  (AUTHOR)  (Ul 
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suppicmentary  notei  uneoiteo  rough  draft  trans,  of  HONO, 
SREDSTVa  I  METODY  MEKHANIZATSI I  PODGOTOVKl  I 
POtSKA  NAUCHNQ*TEKHNICHeSKO I  lNFORHATSfI» 

INZHCNERNOOO  I  UFRAVLENCHESKOQO,  HOSCOR,  |7A»  R207»I> 
|9A»,  BY  F.  DlON. 

OESCPIFTORS:  (♦Data  processing  SYSTEMSi  punched 

CARDS),  (♦punched  Caros,  automation)* 
production  control,  input-output  OCVICES, 
automata,  control  systems. 

PSRFORMANCEIENGIneERING) .  USSR  (U) 

lOENTlFlERSI  TRANSLATIONS  (U> 

the  article  DISCUSSES  THE  PUNCHED  CARD  MACHINES 
produced  by  The  PEOPLE'S  TYPEWRITER  PLANT  IN 
SEMMEROA.  WHICH  ARE  USED  IN  CONTROL  WORK  I 
SOEMTRON  Ml>  magnetic  punch,  SOEMTRON  M2>  magnetic 

VCRIFirl.,  SQEMTRON  M72  PUNCHED  CARD  SORTER. 

SOEMTRON  MMO  SUMMARY  PUNCH,  SOEMTRON  M02 
TABULATOR,  AND  THE  ASM  IG  COMPUTER*  SORTER  S- 
H>2  CAN  jORT  M2. 000  PUNCHEO-C ARDS  AN  HOUR  IN  ANY 
DESIRED  NUMERICAL  ORDER  BY  MEANS  OF  A  BRUSH  BLOCK, 
tabulator  Moa  (gold  medal  WINNER  AT  THE  ISAM 
spring  fair  In  LEIPZIG*  PROCESSES  DATA  ON  BO- 
COLUMN  PUNCHEO-CAROS  and  IS  USED  IN  PLANNING. 

statistics,  computation,  and  SCIENTIFIC  researchi  it 

CAN  handle  9000  PUNCHE0-< ARDS  AN  HOUR,  THE  SUMMARY 
PUNCH  CAN  handle  AOOd  PUNCHED-CARDS  AN  HOUR,  THE 
ASM  le  computer  can  be  connected  to  the  tabulator 
H02,  the  article  DESCRIBES  ThE  AUTOMATIC  OPERATION 
OF  AN  aggregate  of  these  machines,  in  which  the 
tabulator  plays  the  key  role  in  the  final  PROCESSING 
OF  The  results  of  the  arithmetic  and  logical 
operations  of  the  other  machines,  <u> 
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A  highly  RELIABUC  TRANSiSTORIlEO  T«IO<*CORCS*PER»R  I T 
FILE  MEMORY  DESIGNED  TO  OPERATE  IN  OATa  PROCESSING 
CONTROL  SYSTEMS  IS  DESCRIBED*  IT  CONSISTS  OFt  A 
FERRITE-CORE  STACK  SERVING  AS  THE  ACCUMULATOR  STORE  I 
TWO  address  REGISTERSI  A  SAMPLING  CIRCUITI  A  CU:UIT 
POR  GENERATING  S AMPL I NG -CURR EN T  PULSESI  RRITE  DRIVERS 
SERVING  TO  SHAPE  POWERFUL  CURRENT  POlSCS  DURING  DATA 
Rf. COROINGI  AN  OUTPUT  SIGNAL  AMPLIFIER!  INPUT  AND 
OUTPUT  REGISTERSI  AN  OVERWRITING  CIRCUITI  AND  THE 

operating-cycle  control  circuit*  there  are  two 

CORES  PER  bit:  A  MEMORY  CORE  AND  A  SWITCH  CORE, 
the  maximum  switch  time  of  ANY  CORE  DOES  NOT  EXCECO 
*i  MSEC.  THE  MEMORY  OEVlCt  IS  POWERED  FROM  A  JR  V 
SOURCE,  the.  POWER  REOUIREMCNT  OF  THE  ENTIRE  DEVICE 
IS  ABOUT  100  W,  (V» 
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OESCRIPTORS!  (♦data  processing  systems,  ♦computer 
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processing  SYSTEMS),  OATa  TRANSMISSION  SYSTEMS* 

CONTROL,  Magnetic  recording  systems,  magnetic 

lAPE,  PUNCHED  CAROS,  USSR  lUI 

IDFNTIFIERS!  translations  IOI 

A  buffer  operational  storage  device  (BOIU)  Based 
ON  Magnetic  operational  storage  devices  and  buffer 
coordinating  units  is  used  to  operate  The  computer 
comPi,*:*  for  v'fatheh  forecasting  at  the  sssr  world 
meteorological  center,  the  eozu  provides 
simultaneous  storage  of  information  from  DIFFFREMT 
devices  with  The  ®roper  ordering  and  preprocessing  Of 
this  information,  it  also  controls  TijE  OPCflATIOM 
OF  ALU  DEVICES  connected  WITh  ThE  COMPUTER*  IN  ONE 
array  of  the  complex  THE  UNIT  AUTOMATICALLY  RECEIVES 
DATA  FROM  communications  CHANNELS  AND  RECORDS  IT  ON 

ONE  OF  several  buffer  Tapes  to  abbreviate  the 
computer  input  process*  The  system  can  also 

PPEOlGtST  PUNCHED  CARDS  TO  EXPEDITE  THEIR  INPUT* 

The  oozu  also  accepts  the  computer  Output  and 
expedites  the  dispatch  of  this  information  to  SUCH 
ASSOCIATED  equipment  aS  AUTOMATIC  chart  plotters  ANO 
"EAYnER  FORECAST  TRANSMISSION  CHANNELS.  THE 
CONPliTfP  TIME  UTILIZATION  IS  SO  EFFICIENTLY 
croRoiNATED  That  in  dnc  of  the  most  complex 
operational  modes  the  receiving  ANO  TRANSMITTING  OF 
INFORMATION  FROM  ThE  COMPUTER  REQUIRES  ONLY  XO«  OF 
•he  cOFPOTER  time,  leaving  The  remaining  7011  FOR 
computer  analysis.  IU) 
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51  computers 

MThaT  is  a  ONE-PaSS  SYMnOLlC  ASSTHBLER  for  The 
COC  (FORMERLT  3EN01X)  «»2l  COMPUTER*  IT  IS 
OeSHNED  TO  0E  USED  IN  CONUUNCTION  RITM  THE 
CAfi*eSIE  TECH  <5*21  MONITOR  SYSTEM,  THE  INPUT 
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